The 


Unofficial 

- -Dewey 
























Welcome to "The Unofficial —Dewey Papyruses" !!! I had mentioned the 
following in “The Unofficial —Daniel Phoenix III Papers"; 

Hello and welcome to "The Unofficial —Daniel Phoenix III 
Papers" !!! I am Ravi Durvasula and I am very delighted to 
be presenting you T"he Unofficial —Daniel Phoenix III 
Papers" !!! "The Unofficial —Daniel Phoenix III Papers" 
are for me; personally, a breath of fresh air and filled 
with Great HOPE for the Future Of Humanity at both the 
individual and collective levels' !!! A new science will be 
upon us very soon and it is right around the closest corner 
near you and is called “The Reciprocal System Of Theory" 
and is due to the efforts of the late Dewey B. Larson 
which were first released in 1959 CE in his book; "The 
Structure Of The Physical Universe" !!! The best way to 
read "The Unofficial —Daniel Phoenix III Papers" is to 
read them once; then again, then one more time and again 
and again till you are happily familiar with them and they 
have become your second nature !!! I have kept the 
verbage from me to very little or none. Please read 
through all these pages and improve yourself and others !!! 
There is hope for the future for us all !!! 

ALWAYS DO GOOD AND BE GOOD ALWAYS !!! 

The Unofficial —Dewey Papyruses are due to the efforts of —Daniel Phoenix 
III and many others and I do not claim any credit or originality here. Please 
read them; enlighten yourself and others, gaining a proper introduction to the 
new science that will soon be upon us; The Science Of The 21 st Century III 
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A New Theory of Gravitation 

Dewey B. Larson 

In a recent publication 1 , the author formulated two fundamental postulates as to the nature of space and 
time and showed that the necessary consequences of these postulates are sufficient in themselves to 
define a complete theoretical universe, which is identical with the observed physical universe wherever 
comparisons can be made. The development of these consequences of the postulates frequently leads to 
entirely new concepts of familiar physical phenomena and in many instances these new concepts are of 
sufficient interest and importance to justify giving them separate consideration independently of the 
general theory by means of which they were originally derived. For this purpose we need only to treat 
the primary deductions from the original postulates as assumptions. 

The new gravitational theory which emerged from the original development can be derived from three 
such assumptions. First we assume that there exists a progression of space-time (of which the observed 
progression of time is only one aspect) such that each location in space-time moves outward from all 
other locations at a constant velocity (the velocity of light in a vacuum). What this assumption does, in 
essence, is to endow "here" with the same properties that we normally attribute to "now". Although the 
idea of a progression of space as well as time is new and unfamiliar it should not be difficult to 
visualize since the astronomers tell us that this is just exactly what they see, except for a somewhat 
lower velocity, when they view the universe through their giant telescopes. According to these 
observers all galaxies, other than those which are relatively close together, are moving outward from all 
other galaxies at high velocities, increasing toward the velocity of light as the inter-galactic distance 
increases. 

Any object which has no inherent motion of its own and must therefore remain in the same space-time 
location indefinitely, participates in the space-time progression since, on the basis of the first 
assumption, that location itself moves. Although radiation is outside the scope of the present discussion 
it may be mentioned in passing that the photon, the unit of radiation, conforms in all respects to what 
would be expected of an object with no translatory motion of its own. If we observe a source of 
radiation from the standpoint of a reference system which does not participate in the progression we 
find that the emitted photons move outward in all directions from the source at a constant velocity, in 
the identical manner in which the space-time locations move according to theory. It can therefore be 
deduced that the photon is an oscillating entity which remains permanently in the same space-time 
location in which it originates. (This conclusion is, of course, reached theoretically if the consequences 
of the original postulates are developed.) 

We shall next assume that the atoms of matter are rotating systems (the exact nature of which is 
immaterial for present purposes), and finally we will assume that the properties of space-time are such 
as to require the rotation of the atoms to be greater in magnitude than the space-time progression and 
opposite in direction. In order to meet this last requirement the rotation must be translationally 
effective; that is, a rolling motion. It then follows directly that the atoms of matter, by virtue of the 
same rotation that gives them their status as atoms, are reversing the pattern of free space-time and are 
moving inward toward each other. 

Here is the very essence of simplicity. There is no action at a distance, no medium, no propagation of a 

1 Larson, D, B., The Structure of the Physical Universe, published by the author. 755 N. E. Royal Court, Portland 12, 
Oregon, 1959. 
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force, no curved space; simply an inherent motion of the atoms in the direction opposite to the ever¬ 
present outward progression of space-time. These atoms appear to exert mutual forces of attraction 
only because they are in constant motion toward each other. 

This theory does not conflict in any way with Newton's Law of Gravitation in the range in which that 
law is valid, nor is it inconsistent with Einstein's modification of Newton's Law applicable to matter 
moving at high velocities (although the full development of the consequences of the postulates leads to 
a somewhat different explanation of the latter relationship). It merely goes one step farther and explains 
the origin of the gravitational force: something that Newton never attempted to do. This new concept of 
the nature of the gravitational phenomenon then enables us to understand those unique behavior 
characteristics of gravitating matter which have made the formulation of a complete and consistent 
theory such a difficult problem. 

As long as we visualize gravitation as some kind of an action of one aggregate of matter on another 
these difficulties are insuperable. Ho one has ever been able to conceive of a mechanism whereby one 
object can act upon another distant object instantaneously, without an intervening medium, and on such 
a basis that the action cannot be screened off or modified in any way. Einstein has attempted to provide 
an answer in terms of a curvature of space-but it is generally recognized that this explanation is far 
from satisfactory and raises more questions than it answers. 

The present status of gravitational theory and the current rate of progress are well illustrated by the 
titles of two papers which have appeared in the scientific press. In 1954 Paul Beyl published a 
discussion of the problem in the Scientific Monthly under the title "Gravitation—Still a Mystery". Last 
year the American Scientist carried a similar review of the situation by Robert Dicke which was 
entitled "Gravitation—An Enigma". Five years of concentrated effort by the best minds in the 
profession have succeeded only in raising the subject from the status of a mystery to that of an enigma. 

The concept of gravitation as a motion inherent in the nature of the atom overcomes all of these 
difficulties. If each atom is moving inward toward all other atoms by virtue of its own individual 
relationship to the general space-time structure rather than because of any kind of force exerted by one 
mass upon another, there is obviously no need for a medium. The reasons for the instantaneous action 
and the impossibility of screening are likewise immediately apparent. 

Furthermore, this new concept provides us with an equally simple and logical explanation of the 
recession of the distant galaxies. Since the gravitational motion of an atom originates at one specific 
location and is distributed over all possible directions, its effect on any other unit decreases with 
distance in accordance with the inverse square relation. The motion of the space-time progression, on 
the other hand, originates everywhere and is constant irrespective of location. Even though the inward 
velocity due to gravitation is greater at unit distance than the outward velocity of the progression, as 
required by the basic assumptions of the new theory, the reduction of the effective gravitational 
velocity with increase of distance means that this velocity ultimately drops below the oppositely 
directed velocity of the progression. For each aggregate of matter there is consequently a gravitational 
limit beyond which the net movement is outward instead of inward. 

As the separation increases still more and the gravitational velocity continues to decrease the net 
outward velocity becomes greater. Applying these principles to the galaxies we find that the velocity of 
recession of the distant galaxies should theoretically increase with distance, just as the spectral red shift 
indicates. 

At extreme distances the gravitational motion is negligible and we can deduce that the galaxies recede 
at the full velocity of the space-time progression. 
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Ordinarily the foregoing would be all that would be expected of a gravitational theory: a simple, 
complete and consistent explanation of the observed characteristics of the gravitational phenomenon. 
This brief survey of the new theoretical structure will therefore be limited to the points already covered, 
but it should be mentioned that these do not by any means exhaust the potentialities of the new 
gravitational concepts. As so often happens when radically new ideas are developed in any specific 
area, the field of application of the gravitational theory has been found to be very much broader than 
was ever anticipated and the previously published work shows how this theory furnishes simple and 
logical explanations of a wide variety of phenomena ranging all the way from events on the atomic 
level to events taking place on a cosmic scale. 



After 3000 Years 

Dewey B. Larson 

Over the past several years this journal has published a series of articles by Dr. K.V.K. Nehru, entitled 
The Space-Time Universe, which describe a new theory of the physical universe that I originated. These 
articles have given a good account of the fundamentals of the theory. But many readers may have 
wondered how we can justify the extent of departure from currently accepted thought that is involved 
in some of our conclusions. At the invitation of the editor, I am therefore undertaking to supplement Dr. 
Nehru's presentation with some comments on the general structure of the theory, and the considerations 
that led to its formulation. 

The most significant feature of this new development is that it is a general physical theory, one in 
which the basic laws and principles of all physical fields are derived from a single set of fundamental 
postulates, without making any further assumptions of any kind, and without introducing anything from 
any outside source. Construction of such a theory has been a major goal of science for three thousand 
years, and an immense amount of time and effort has been devoted to the task. But until now, all of 
these efforts have been totally unsuccessful. The failure has not been a matter of arriving at the wrong 
answers. Previous investigators have not been able to formulate any single theory that would give them 
any answers, right or wrong, to more than a mere handful of the millions of questions that a general 
physical theory must answer. As a result, present-day physical theory is not a single integrated 
structure, but a multitude of parts and pieces which, as the physicists admit, do not fit together very 
well. Every conclusion derived from currently accepted theory rests on hundreds, if not thousands, of 
separate assumptions. 

There will no doubt be considerable argument before final conclusions are reached as to whether or not 
the answers that are obtained from our theoretical development are correct, but the fact that cannot be 
denied is that the new theory does produce the answers to physical questions on the wholesale scale 
that is required for a full coverage of the physical field. Thus, after thousands of years of futile 
attempts, we have finally succeeded in producing a general physical theory. The question as to how this 
result was accomplished therefore becomes a matter of scientific interest, regardless of the ultimate 
outcome of the controversies regarding the validity of the conflicting answers. 

The reason for the inability to construct a general physical theory in the early days of science is quite 
simple. The amount of detailed knowledge about physical phenomena then available was totally 
inadequate to serve as a base for the necessary chain of inductive reasoning. Over the long years that 
followed, this deficiency was gradually overcome by the labors of thousands of scientists who, piece by 
piece, built up the kind of a structure of observational and experimental knowledge that was necessary. 
But before this structure was complete, another factor had entered into the situation. The members of 
the scientific community had grown impatient with the slow pace of the standard scientific procedure, 
and had turned their attention to developing means of circumventing the restrictions imposed by that 
established procedure. 

The fundamental strategy of most of these evasive devices is to substitute absence of disproof for the 
proof of validity that is required to meet scientific standards. The ad hoc assumption, the most widely 
used of these expedients, is a good example. In traditional scientific practice, when the consequences of 
the basic postulates of a theory are developed, and one or more of them is found to conflict with the 
results of observation or measurement, the theory is invalidated. But the ad hoc assumption provides a 
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means of evading this contradiction of the empirical results. For instance, the currently accepted theory 
of atomic structure postulates that one of the constituents of the atom is the observed particle known as 
the neutron. But the neutron, as we know it, is unstable, with a life of no more than about 15 minutes. 
Since a stable atom cannot be constructed of unstable constituents, strict scientific practice would 
require rejecting the existing atomic theory. But the theorists have nothing to put in its place, and they 
are unwilling to go through the long and laborious process of developing an entirely new theory, so 
they have called upon the ad hoc assumption. They have assumed, purely arbitrarily, that the neutron 
becomes stable when it enters the atomic structure. There is no physical evidence to support this 
assumption, but since the interiors of the atoms are observationally inaccessible, there is no known way 
of disproving the assumption either. In today's liberal climate, the theorists are allowed to take this 
absence of disproof as the equivalent of proof. 

This elevation of absence of disproof to the status of the principal criterion of validity has inevitably 
had the result of encouraging speculation at the expense of inductive reasoning. The farther a 
hypothesis departs from physical reality, the less opportunity there is to refute it by comparison with 
the results of observation or measurement. Thus the easy route to something that the theorist can 
publish is to increase the speculative content of his work and to decrease the factual content. The 
eventual result of this policy can be seen in the currently fashionable practice of finding explanations 
for all sorts of astronomical phenomena in assumptions involving black holes. Since the black hole 
itself is purely hypothetical, it can be introduced into the theory of almost any kind of physical 
phenomenon without any concern, on the part of the theorist, that some inconvenient fact might 
invalidate his product. 

The second general class of expedients for evading the difficult task of constructing theories that can be 
verified by standard scientific methods is based on the assumption that whatever scientists have not 
thus far been able to do cannot be done. When expressed in this manner, this proposition is so 
obviously preposterous that most scientists will no doubt deny that they ever make any such 
assumption. But again and again in present-day scientific discourse we are told that all possible 
alternatives have been examined, and that the preferred one of these must be accepted, in spite of any 
shortcomings to which it may be subject, because “there is no other way.” Einstein relied heavily on 
this argument in his work. In the case of high speed motion, for instance, he tells us that “if the velocity 
of light is the same in all C.S. [coordinate systems], then moving rods must change their length, 
moving clocks must change their rhythm... there is no other way.” 

But it is evident that such an assertion can be valid only if all of the factors that enter into the situation 
have been fully taken into account. Since it is seldom, if ever, possible to be certain that this has been 
accomplished, the “no other way” argument is clearly untenable. One of the important factors involved 
in motion at high speeds is the question as to the nature of space and time. Since present-day ideas on 
this issue, particularly those with respect to time, are no more than vague impressions—“primitive, 
undefined concepts,” as one prominent physicist called them—the assumption of complete 
understanding implicit in Einstein's assertion that “there is no other way” is an absurdity. Our finding 
that there actually is another way, one that involves the existence of a second time component, merely 
emphasizes a fallacy that should have been evident even without the further investigation. 

Obviously, the evasive measures that have been devised in order to avoid having to meet the strict 
requirements of standard scientific practice move physical theory away from the truth, rather than 
toward it. The big increase in the amount of available empirical information that has taken place during 
the present century has therefore contributed little, if anything, to progress toward the goal of a general 
physical theory. What should have been a steady advance in understanding has been turned into a series 
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of excursions into the land of the imagination. 

From the foregoing analysis of the situation, it should be evident that what is needed, in order to take 
advantage of the entire store of accumulated factual knowledge in the search for a general physical 
theory, is to cease using methods of avoiding the task of meeting the requirements for verification of 
hypotheses, and to return to a strict compliance with these requirements. This is the policy that was 
adopted at the start of the investigation that ultimately led to the formulation of the theory of the 
universe of motion. No conclusion was accepted on anything more than a tentative basis unless, and 
until, it was able to meet the standard tests of validity. No ad hoc assumptions were employed, and 
nothing was accepted on the strength of assertions that “there is no other way.” 

Of course, this return to sound scientific procedure did not guarantee success. As stated earlier, a 
certain level of factual knowledge had to be attained before reasoning could be effectively applied. But, 
as it turned out, the necessary information had been accumulated, and was available for use. A long and 
intensive study of that information was required, but eventually a general physical theory emerged. 
Those who read Dr. Nehru's articles, or one of my books, will find that the theory calls for some more 
substantial changes in currently accepted physical concepts than would ordinarily be expected in any 
one new theory. But it should be kept in mind that the theory of the universe of motion is not just 
another theory. It is a unique product, the only general physical theory ever devised. 



Around Unexpected Corners 

Autobiographical info on the beginning of the Reciprocal System, 1968 

Dewey B. Larson 

About twenty years ago Dr. James B. Conant, at that time president of Harvard University, gave a talk 
to a group of chemists and chemical executives in which he expressed serious concern over the effect 
on scientific progress that was likely to result from the virtual disappearance of what he called the 
“uncommitted investigators,” a term which he applied to those individuals who carry on scientific 
research work on their own initiative, without support from or direction by the established research 
agencies. As Dr. Conant put it, these individuals “could investigate what they pleased when they 
pleased, or break off research at any point. They were as free as the wind because they had no program 
except the ever-changing one in their own minds.” 

The reason for his concern, Dr. Conant explained, was that although the great majority of new 
discoveries in the scientific field are made by professional scientists working under the auspices of 
universities or research laboratories, the really revolutionary ideas, those that actually change the 
course of scientific progress, have come mainly from the free-wheeling activities of these uncommitted 
investigators, and if such individuals are no longer active, there is no assurance that these much-needed 
ideas will continue to materialize. In Dr. Conant’s own words: “The revolutionary advances in 
theoretical science were made very largely by amateurs... Few will deny that it is relatively easy in 
science to fill in the details of a new area, once the frontier has been crossed. The crucial event is 
turning the unexpected comer. This is not given to most of us to do. If you want advances in the basic 
theories of chemistry and physics in the future comparable to those of the last two centuries, then it 
would seem essential that there continue to be people in a position to turn unexpected corners. By 
definition the unexpected corner cannot be turned by any operation that is planned.” 

I have quoted at considerable length from the words of this very distinguished member of your 
chemical profession because what I am going to do this evening is to take you behind the scenes and 
give you a sort of a play by play account of a research project carried out by the kind of an individual 
that Dr. Conant was talking about, a member of that strange and nearly extinct species, the 
uncommitted investigator. 

This project that I am going to discuss ultimately produced a new general physical theory. It is quite 
likely that many of you will find it difficult to understand how anyone would select such an objective; 
how anyone in his right mind would deliberately undertake the colossal task of trying to fit all of the 
immense amount of scientific information that is now available into a totally new pattern. So I want to 
explain to you that my original objective was a much more modest one, but we uncommitted 
investigators rarely hit where we aim. In this case, an effort originally aimed at that relatively modest 
objective got out of hand, so to speak, and kept on growing and turning unexpected corners until it 
finally produced a result that was never anticipated. 

As chemists, you may be interested to know that the subjects I originally selected for investigation 
were the physical and chemical properties of matter. These properties, as you know, are essentially 
mathematical. We sometimes express them in non-mathematical terms. For instance, under ordinary 
conditions, mercury is liquid and lead is solid, and we somewhat loosely refer to these facts as 
properties, but actually all that we have here is a difference in the melting point. The same is true of 
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properties in general; that is, in the final analysis they reduce to nothing more than a set of numbers. 
But we also start with nothing but a set of numbers. So far as we know, the only basic difference 
between mercury and lead is that mercury is number 80 in the atomic series and lead is number 82. It 
logically follows, therefore, that if we can find the right method of approach we should be able to 
establish a relation between these two sets of numbers; that is, we should be able to construct a set of 
mathematical expressions which we can enter with the number 80 and come out with the melting point 
and other properties of mercury, and we can enter with the number 82 and come out with the properties 
of lead. What I undertook to do was to see if I could find the key that would enable formulating this set 
of relationships. 

I realized, of course, that some totally new line of attack would have to be devised if I were to have any 
chance of accomplishing anything of value in a field that had been combed over so often and so 
thoroughly as this one, but it was my opinion that the possibilities in this respect were by no means 
exhausted. In fact it seemed to me that there was one whole category of possibilities that had scarcely 
been touched: those possibilities that are generally regarded as being too far-fetched to justify spending 
any time examining them. In my home I am frequently approached by a member of the family 
reporting the loss of some article, along with the assertion that a careful search has been made 
“everywhere that it could possibly be.” My response in these cases is that if this is true we must then 
begin to look in the places where it cannot possibly be, and this is where we almost invariably find the 
missing article. What I proposed to do was to apply this same policy to the problem at hand; to 
concentrate my attention on the exploration of those ideas which have heretofore been summarily 
dismissed as not worthy of consideration. As I saw the situation, the desirability of this kind of an 
attack was particularly indicated by the strong resistance which the problem had offered to previous 
investigators. Experience has shown that long-continued inability to solve a basic problem nearly 
always indicates that some element entering into the problem is not what it appears to be. Some one of 
the actors is wearing a mask, and we don’t know which one it is. Somewhere along the line that which 
is true is being made to appear false because that which is false is accepted as truth. 

On the strength of these considerations, I spent several years examining the consequences of ideas 
which at first glance seemed absurd. After long and careful consideration, that is just exactly what most 
of them turned out to be. They were absurd. I have no intention of ever revealing just what ideas I 
investigated, because, while I have a rather thick skin, it is not totally impenetrable, and some of the 
aspersions that would be cast on the intelligence, if not on the sanity, of anyone who would waste his 
time investigating such subjects would undoubtedly get through my armor plate. I am quite certain that 
a common reaction to item X, let us say, would go something like this, “How could anyone be so stupid 
as to think that there might be anything of value in that idea?” What this typical critic would fail to see 
is that my whole project was based on the premise that no one can tell in advance what is absurd and 
what is not absurd. Before the study was made, item Y and item Z looked every bit as absurd as item X, 
but Y and Z turned out to be diamonds in the rough. There were a number of such diamonds among the 
many worthless stones, and eventually some promising new lines of inquiry were opened up. 

Work along these lines ultimately produced a number of very interesting results of a mathematical 
nature. According to the most influential school of modern scientific thought, this is where I should 
have stopped, because, these eminent scientists assert, when we know that much—that is, when we can 
express our knowledge mathematically—we know all there is to know about a subject. The application 
of this currently fashionable viewpoint to the gravitational situation is expressed by this statement that I 
have taken from a current textbook: “Why does a stone that is released from the hand fall to the 
ground? The answer is that there is a force of attraction between earth and stone for which Newton’s 
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law of gravitation holds. It does not make sense to ask further how this force of attraction comes 
about.” I cannot subscribe to this doctrine. In fact, my suspicious nature will not even let me believe 
that the authors themselves really put any particular stock in it. I have noticed that this idea became 
popular among the physicists only after those physicists had tried long and hard to find the 
explanations that they now say are superfluous. As I mentioned in one of my publications, their present 
attitude reminds me of a bit of Chinese philosophy which asserts that if one cannot get what he wants, 
he can arrive at exactly the same end by persuading himself to want what he can get. But I am afraid 
that I am not a very faithful disciple of Confucius. As I see it, any purely mathematical knowledge of a 
physical situation is inherently incomplete and therefore not fully satisfactory. Even at the risk of being 
considered stubborn and unreasonable, I want some names that can be attached to the numbers. 
Contrary to the statement that I have just read, I believe that it does make sense to ask how and why. 

So whenever I established a mathematical relation, I immediately began looking for an explanation that 
would account for it. One of the most intriguing of these expressions was a relation between the atomic 
number or numbers and the inter-atomic distance in the solid state, and this also turned out to be one of 
the most frustrating as well, because for a number of years I spent a very large part of my available 
time trying to find an explanation of this peculiar and puzzling expression. Up to this time I had been 
working entirely along orthodox lines. I was examining some very strange ideas, to be sure, but that 
examination was being carried out within the framework of accepted scientific thought. Here is where I 
left the reservation. After this long period of frustration in trying to find an orthodox explanation of the 
mathematical relation that I was studying, it finally occurred to me that a very simple explanation 
would be forthcoming if I made a highly unorthodox assumption about the relation of space to time: the 
assumption that there is a general reciprocal relation between these two entities. 

My immediate reaction to this thought was the normal one—the same reaction that almost everyone 
has when he first encounters the idea—a sort of an intuitive feeling that the concept of the reciprocal of 
space is utterly ridiculous; that we might equally well speak of the reciprocal of a cocker spaniel or the 
reciprocal of a load of hay. But I could not permit myself to accept this initial emotional judgment. I 
had to say to myself, “See here, this is just exactly what you have set out to do; to examine those 
thoughts that seem like nonsense, and to see if you can’t find something of value in them”. 

So I began to take a critical look at the reciprocal concept, and as soon as I did so, it was immediately 
apparent that this idea was not so absurd, after all, since there definitely is a reciprocal relation between 
space and time in the only physical phenomenon in which we can recognize a direct association 
between the two: the phenomenon of motion. In motion more space is the equivalent of less time and 
vice versa. It makes no difference whether we travel twice as far in the same time or whether we travel 
the same distance in half the time. The effect on the speed, the scalar measure of the motion, is exactly 
the same in both cases. 

Then, too, it was also evident that this reciprocal assumption was opening the doors to some new and 
logical answers for long-standing problems in physical science. One of these, a very important one, is 
the problem of gravitation. Here is one of the foundation stones of physical science. In the words of 
Paul R. Heyl, one of the leading investigators of the subject, “The more we study gravitation, the more 
there grows upon us the feeling that there is something peculiarly fundamental about this phenomenon 
to a degree that is unequaled among other natural phenomena.” Actually we do not know very much 
about it. Aside from some information of a mathematical nature, such as the inverse square relation, the 
relation of the force to the masses involved and the value of the gravitational constant, about all that we 
know from observation is that gravitation acts instantaneously, without an intervening medium, and in 
such a manner that its effects cannot be screened off or modified in any way. The point that impressed 
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me most forcibly at the very beginning of my application of the reciprocal assumption to the 
gravitational problem was that this assumption led directly to a theoretical situation in which 
gravitation acts instantaneously, without an intervening medium, and in such a manner that its effects 
cannot be screened off or modified in any way. 

Perhaps this may not strike you as anything particularly significant. Your reaction may be, “So what? 
Doesn’t any theory have to agree with the observed facts in order to be considered valid?” And I would 
have to concede that as a general proposition this is true. But the significant point in this case is that no 
previous theory has agreed with the observed facts, and what is even more significant, present-day 
theorists are so convinced of the impossibility of ever formulating a theory that will agree with these 
facts that they have adopted the unprecedented policy of constructing a set of fictitious facts with which 
they are able to show agreement, and substituting these fictitious facts for the facts of observation. 

Even though there is not the slightest evidence that gravitation is propagated at a finite velocity, 
present-day theorists have made this the cornerstone of their gravitational theories. It is not even 
claimed that this assumption is supported by any facts. Max Von Laue, for instance, makes this very 
frank admission, “Nowadays we are also convinced that gravitation progresses with the speed of light. 
This conviction, however, does not stem from a new experiment or a new observation; it is a result 
solely of the theory of relativity.” Then since such a propagation requires a medium, the theorists have 
had to assume the existence of a medium, even though here, again, there is not the least bit of evidence 
to support such an assumption. 

It is commonly stated in the textbooks that Einstein’s theories eliminated the need for a medium and 
consigned the “ether” of the nineteenth century to oblivion. But this is a misrepresentation of the facts. 
Einstein’s accomplishment in this area was merely a bit of scientific legerdemain. R. H. Dicke, one of 
our present-day gravitational experts, calls it a “semantic trick.” Before Einstein, science had two 
concepts in this area, one which was called “space” and another that was called the “ether”. What 
Einstein did was to eliminate the concept “space” and the name “ether,” so that what current physical 
theory now has is the concept formerly known as the ether, but it is now called “space”. Einstein 
himself cannot be charged with misrepresentation, as he freely admits that his space is actually an ether. 
“According to the general theory of relativity,” he says, “space is endowed with physical qualities; in 
this sense, therefore, there exists an ether.” Just how it is possible for an intangible entity such as space 
to have these physical qualities is a subject on which he is very vague. In his words, “Our only way out 
seems to be to take it for granted that space has the physical property of transmitting electromagnetic 
waves, and not to bother too much about the meaning of this statement.” 

The most striking result of the application of the reciprocal assumption to the gravitational 
phenomenon is that it produces a totally new explanation of a logical and rational character in an area 
where scientists have long been convinced that they have examined all possibilities and that no 
genuinely new explanation is possible. It is asserted over and over again in the scientific literature that 
there are only two options; either gravitation involves action at a distance, a concept that is generally 
rejected by scientists, or else it must be propagated at a finite velocity. We are told that any other 
alternative is logically impossible. But notwithstanding this dictum, another rational alternative does 
appear as soon as we start to examine the consequences of the reciprocal assumption. 

This is no isolated case. Time and time again during the development of the new system of theory, 
completely new answers have been obtained in areas where present-day science claims to have 
examined “all conceivable alternatives.” “There is no other way,” Einstein tells us, in speaking of his 
assumption as to the contraction of space. But there is another way, and just as soon as this other way 



Around Unexpected Corners 


5 


emerged from the investigation that I am now discussing, all contentions that it did not exist were 
immediately and totally demolished. This is not a matter of opinion or judgment; just as soon as 
another alternative to anything is produced, all assertions that there is no such alternative fall by their 
own weight. It is clear from the many results of this kind that I have obtained that the human race has 
not yet reached the point where it is ever safe to assume that all possible alternatives have been 
examined. We may be wise, as we are claiming when we apply the name Homo sapiens to our species, 
but we are not yet omniscient. Regardless of any other merits that it may have, the investigation on 
which I have been engaged has made a very definite contribution to science by puncturing the claims of 
those who attribute finality to the current scientific opinions and theories. 

This has a particular significance for those of you who are just beginning your life’s work, because it 
means that, regardless of all contentions to the contrary, no doors are closed to you. You do not have to 
listen to those who say that their ill-contrived and unproductive ideas must be accepted because there is 
no other way. You do not have to be content with theories that are “conceptually imperfect,” “riddled 
with inconsistencies,” or full of “intolerable paradoxes,” all of which are descriptions that have been 
applied to some of the most cherished products of modern science by prominent members of the 
scientific profession. You do not have to accept the statements of those who presumptuously assert that 
they have already examined all conceivable alternatives. Not only in science, but in all fields of human 
activity, you are at liberty to reach for the stars, and to reject the counsel of those who insist that you 
must be limited by the failures of your predecessors. There are some other limits, it is true. You cannot 
get something for nothing; you cannot have your cake and eat it too; and so on; but wherever there are 
genuine problems there are also answers, and those answers can be found if you will look for them 
without fixed presuppositions and prejudices. 

At the stage of my investigation when I had completed my initial consideration of the most immediate 
consequences of the reciprocal assumption, some of these long-sought answers were beginning to 
appear over the horizon, and it was therefore clear that I had no option but to continue with my 
investigation, even though the task ahead was now vastly greater than anything that I had in mind 
initially. This is a good example of what I was talking about earlier when I said that the investigation 
got out of hand, so to speak. You will note that at this point the sheer force of circumstances generated 
by the project itself simply forced me into a path that I previously had no intention of taking, and gave 
me a momentum toward a goal that had no place at all in my original plans. 

The first problem with which I was confronted at the start of this new phase of my project was the 
necessity of making a decision as to the course of procedure to be followed. After considering various 
possibilities, I concluded that it would be advisable to see how far I could go in constructing a purely 
deductive system, starting with a minimum number of assumptions and developing the consequences of 
those assumptions step by step without introducing anything from outside the system. The construction 
of a theory of this kind comprehensive enough to cover the physical universe as a whole has always 
been the dream of science, and since the philosophy that I have just been expounding to you tells us 
that we should aim high, I decided that I should at least make the attempt. 

Just what constitutes a minimum number of assumptions is not self-evident, but a review of those 
phenomena to which the reciprocal assumption appeared to be the most directly applicable, particularly 
electromagnetic radiation and the recession of the galaxies, indicated that the only physical 
assumptions, in addition to the reciprocal relation, that would be required to define these phenomena 
were that space and time are three-dimensional and that they exist only in discrete units. On the 
mathematical side, extrapolation of experience led to the assumptions that space and time conform to 
the relations of ordinary commutative mathematics, that their magnitudes are absolute, and that their 
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geometry is Euclidean. 

What I had in mind in starting the development with nothing but motion and its two aspects, space and 
time, and with only these six assumptions as to the properties of these entities, was that I would go as 
far as I could on this basis and then, when something else was needed in order to continue the 
development, I would introduce additional assumptions accordingly, keeping the number of these 
assumptions always at the bare minimum. It seemed rather obvious; for one thing, that I would not get 
very far before it would be necessary to assume the existence of matter. But much to my surprise, when 
I examined the different kinds of motion that could exist on the basis of the original six assumptions, I 
found that one of these, simple rotational motion, would necessarily exist in the form of individual 
units, of such a nature that we can readily identify them as atoms; that these atoms would behave as if 
they were exerting mutual forces of attraction upon each other, a phenomenon that we can identify as 
gravitation; that the addition of successive units of motion to the different dimensions of the atomic 
rotation would take place in a definite sequence, resulting in the formation of a regular series of 
combinations that we can identify as the chemical elements; and so on. Thus both the existence and the 
characteristics of matter were consequences of the six assumptions already made, and it was not 
necessary to assume the existence of matter independently. 

Since I now had both matter and motion to build with, the question naturally arose: Is anything else of a 
basic nature actually necessary? Twenty years of additional work answered this question in the 
negative. The only additional assumption that I found it necessary to make is the assumption that no 
more assumptions are required; that is, the assumption that space-time, or motion, whichever you 
prefer to call it, is the sole constituent of the physical universe. For convenience, I have combined this 
new assumption and the original six into two postulates, one as to the physical nature of space and 
time, and the other as to their mathematical behavior. The new physical theory that I am discussing this 
evening is a purely theoretical structure derived from these two postulates, and only these two 
postulates, without introducing anything from observation or from any other outside source. The mere 
existence of space and time with the postulated properties has certain primary consequences. 
Interaction of these primary consequences with each other and with the postulates then results in a large 
number and variety of secondary consequences which, in turn, give rise to still further consequences, 
and so on until a whole theoretical universe has been defined. 

For the next two or three minutes I am going to be saying some things that might give you the 
impression that I have interrupted my talk for a commercial. But my only excuse for taking up your 
time at all is that I believe it would be distinctly to your advantage to become familiar with these new 
developments, and I have now arrived at the point where I should give you some specific reasons why 
this is true. 

The fact that this new theoretical system derives conclusions applicable to all sub-divisions of physical 
science from the same premises means that we now have, for the first time, something that can 
legitimately be called a theory of the physical universe. Few previous theories are applicable to more 
than one of these subdivisions, and none is applicable to many of them. No previous theory, for 
instance, can produce a logical explanation of the recession of the galaxies, and of gravitation, and of 
the basic structure of matter, and of the nature of electromagnetic radiation. But all of these are merely 
the immediate and direct consequences of the basic postulates of the new system, just the beginning of 
the vast amount of information that can be derived by a more complete development of these 
consequences. 

This comprehensive nature of the new theoretical system is the first of its distinctive characteristics that 
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I want to emphasize. But the same thing that makes it a complete theory, the fact that it derives 
conclusions applicable to all sub-divisions of physical science from the same premises, also makes it 
possible to demonstrate that it is a correct theory, and that the theoretical universe derived from it is a 
true and accurate representation of the actual physical universe. The best way of explaining how such a 
proof of the validity of the system can be accomplished is to compare the construction of a theory to 
the preparation of a map. 

Both maps and theories are often wrong, and they must be checked for accuracy before we can have 
full confidence in them. But the process by which the map or theory was produced has an important 
bearing on the nature of the tests that we apply and on the kind of conclusions that we are able to draw 
from the tests. In the case of a product of the traditional map making or theory construction processes, 
there is no option but to check each feature of the map or theory individually because, with relatively 
few exceptions, verification of any one feature does not guarantee the accuracy of any other feature. 
Verification of the position shown for a river in one part of the map does not assure us that the position 
shown for a mountain in some other part of the map is correct. 

On the other hand, if a map or theory is prepared in one operation by a single process, as is true when 
the map is the result of aerial photography, and as is also true where all of the conclusions of a theory 
are derived from a single set of premises, the nature of the test is quite different. It is still necessary to 
compare some of the features of the map or theory with information that has been derived from other 
sources, but in this case the verification of the individual features is merely incidental. The important 
point is that each such check is a test of the accuracy of the process. If even one feature of the map or 
theory is found to be in conflict with positively established facts derived from other sources, then the 
process is inaccurate and the map or theory as a whole is unreliable. But if no such discrepancy is 
found in the initial examination, then every additional check that is made without finding any 
discrepancy reduces the mathematical probability that any discrepancy exists anywhere in the map or 
theory. By making a sufficiently large number and variety of such checks, the probability of any error 
can be reduced to the point where it is negligible. 

Of course, I have not yet examined the application of my new theoretical system to more than a 
relatively small portion of the total world of physical phenomena, for reasons which should be obvious. 
But, as I have just brought out, it is not necessary to check more than a representative sample of the 
features of an aerial photograph, or a theory of the analogous type, to be certain of its accuracy, and by 
this time I have examined the application of the theory to the fundamentals of all of the major branches 
of physical science, and I have made enough checks of the kind that I have been talking about to reduce 
the possibility of any basic error in the system practically to the vanishing point. Of course, the 
possibility that there may be some flaw in one or more of the long chains of reasoning by which 
conclusions regarding some of the finer details were reached cannot be excluded, but aside from this, I 
am now able to assert that the new theoretical system is an accurate representation of the physical 
universe. 

If I had unlimited time, this is the point at which I would begin developing the specific consequences of 
the postulates and thereby defining the theoretical universe in detail. But I cannot construct a universe 
for you in a few minutes. As I understand it, such a task has never been accomplished in less than six 
days. So the best that I can do is to give you an illustration of the kind of new and logical answers to 
long-standing problems that emerge from this development. Since I have already discussed the 
gravitational problem at considerable length, this will be an appropriate example. 

Inasmuch as the reciprocal of unity is unity, it follows from the reciprocal relation between space and 
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time that one single unit of space is equivalent to one single unit of time. Consequently, when an 
additional unit of time has elapsed and some location A has progressed to A+l in time, it has also 
progressed to A+l in space; that is, there is a continuous progression of space similar to the progression 
of time that we ordinarily visualize. This means that the space-time system is not a static system of the 
kind that we can represent by fixed coordinates; it is a moving system analogous to an expanding 
balloon. If there are spots painted on the surface of such a balloon, the distance between them is 
continually increasing, but this does not indicate any actual motion of the spots. They are fixed and 
they cannot move. The increase in separation is a property of the system in which the spots are located, 
not of the spots themselves. If there are any objects on the surface of the balloon that do move, the true 
measure of their motion is not the observed increase in separation, but the amount by which this 
observed increase is more or less than that which would exist if these object remained fixed to the 
surface in the same manner as the spots. 

Whatever problem there may be in grasping the true situation here is simply a matter of getting 
accustomed to the idea of a moving system of reference. We ordinarily think of such things as location 
and motion in terms of a three-dimensional reference system that is stationary in space. But it is 
obvious that such a reference system is not applicable to an expanding balloon. A spot on this balloon 
that in fact cannot move and must remain permanently in the same location does move with respect to a 
fixed coordinate system. The use of such a reference system therefore gives us a completely distorted 
view of the situation. It attributes motion to objects that cannot and do not move, and it gives us a 
totally unrealistic picture of the motion of any objects that do move. In order to get the true picture of 
what is actually happening on the surface of the balloon we must utilize a moving reference system. 

The same is true of the physical situation. We live in a space-time system which is continually 
expanding because of the equivalence of the unit of space and the unit of time. The distant galaxies are 
analogous to the spots on the balloon, and the motion that carries them outward away from us and away 
from each other is not actually a motion of the galaxies at all; it is a property of the system: the space- 
time system in which these galaxies are located. If any particular galaxy does have a motion of its own, 
the true measure of that motion is not the motion that we observe, but the amount by which the 
observed motion differs from that which would exist by reason of the space-time progression alone. 
Here again, as in the case of the expanding balloon, we can get the true picture of what is happening 
only by the use of a moving reference system. 

Now for a still closer analogy, let us replace the expanding balloon by an expanding transparent solid, 
and let us assume that there are visible objects in the interior of this solid analogous to the spots on the 
surface of the balloon. All that has been said about the expanding balloon is now equally applicable to 
the expanding solid. Then let us further assume that we take a moving picture of the expanding solid 
under lighting conditions such that we see only the objects in the interior and not the transparent solid 
itself. What this picture will show is a group of objects that are continually moving outward away from 
each other. Here we have a model of the galactic recession. 

Next let us run this film backwards. What we will now see is a group of objects that are continually 
moving inward toward each other. If we had no knowledge of how this situation originated, we might 
very well conclude that these objects were exerting forces of attraction upon each other, and with a 
little ingenuity we could devise a mathematical expression that would enable us to calculate the 
magnitude of the force between any two of the objects, even though such forces do not actually exist. 
This analogy should give you a good understanding of the explanation of gravitation that is produced 
by the new system of theory, and it should also enable you to understand why previous gravitational 
theories have gone wrong. All previous theories have assumed that gravitation is a force, or at least 
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some kind of an effect, that is exerted by one mass upon another, and the stumbling-block for these 
theories has been the fact that they could not account for the peculiar characteristics of the gravitational 
force, characteristics which are totally unlike those of any other force with which we come in contact. 
According to the new theory each atom of matter has an inherent motion in the inward space-time 
direction, and the peculiar characteristics of the gravitational force are all due to the fact that there 
actually is no force at all. As in our model, each unit is pursuing its own independent course, but that 
course takes it inward toward all other such units. 

A question that is frequently asked is: “What happens to existing physical theory if your conclusions 
are correct; will a wholesale reconstruction of present theory be necessary?” The answer to this 
question is definitely, no. It is true that the new system does require some drastic changes in thinking in 
the far-out regions, the realms of the very small, the very large, and the very fast, but it should be 
realized that the present state of theory in these areas is little short of chaotic. Indeed, along the outer 
boundary lines present theory is essentially nothing more than speculation. 

I recently purchased a book that purports to summarize all that is now known about the subject that it 
covers, one of the subdivisions of science in which I am particularly interested at the moment. The 
preface to this book contains the following very significant admission: “it will be seen from the 
discussion in the later chapters that there are so many conflicting ideas concerning theory and 
interpretation of the observations that at least 95 percent of them must indeed be wrong. But at present 
no one knows which 95 percent.” This is an extreme case, to be sure. There are not many scientific 
areas in which as much as 95 percent of current thought is incorrect. But there are a great many areas in 
which there is a very substantial percentage of error, a much greater percentage than is generally 
admitted. The existing situation, with particular reference to physics, is summed up in this statement 
taken from a recent issue of the magazine Science News, “The conditions are these: a large number of 
well-ordered facts, with no present way of explaining them, and a large body of frustrated scientists.” 

My finding is that this frustration is a direct result of the fact that modern theorists have abandoned the 
traditional methods and goals of science. Up to about a century ago, the task of science was almost 
universally regarded as a matter of discovery. As expressed by R. B. Lindsay in a recent article in one 
of the journals, “Application of the term ‘discovery’ implies that there is an external world ‘out there’, 
wholly independent of the observer and with built-in regularities and laws waiting to be uncovered and 
revealed. They have always been there and presumably always will be; our task is by diligent search to 
find out what they are.” This was the viewpoint of Galileo, of Newton, and the other great pioneers of 
science. 

The modern scientific establishment has repudiated this traditional viewpoint, and their present attitude 
is described by Lindsay in these words: “We are essentially viewing the purpose of physics as a 
scientific discipline as invention rather than discovery... The term invention implies that the physicist 
uses not only his observations but his imaginative powers to construct points of view that identify with 
experience.” Einstein was very emphatic on this score, and insisted over and over again that “we can 
only grasp physical reality by speculative means.” McVittie makes the same point in these words: “The 
Laws of Nature... are to be regarded as free creations of the human mind.” The inevitable result of 
giving free rein to the imagination in this manner has been that physical theory has lost touch with 
reality and has embarked on a course of pure speculation. Just in case you might feel that this picture 
that I am giving you is overdrawn, let me say that Werner Heisenberg, one of the principal architects of 
the modem speculative theory, is on record to exactly the same effect. He admits that modern science 
has “lost... the whole representation of reality which has been the basis of the exact natural sciences up 
to the era of today’s atomic physics.” 
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When our primitive ancestors were confronted with something which they could not understand, their 
answer was to invent what we may call a demon, a supernatural being or power drawn from their 
imagination and specifically adapted to the purpose at hand. When the present-day theorist is similarly 
confronted with something which he cannot understand, he does exactly the same thing. 

He, too, invents a demon, a hypothetical force or phenomenon, which is designed specifically for this 
purpose, which has no other function, and whose existence cannot be verified by any independent 
evidence. There is no essential difference between the “rain god” that brings a much-needed shower for 
the benefit of the crops of the primitive tiller of the soil and the “nuclear force” that holds the 
hypothetical nucleus of the atom together for the benefit of the modem theorists. The explanations 
sound different, of course, because each cultural and professional group has its own jargon, but the 
essential character of the explanations would remain unchanged if the primitive farmer propitiated the 
“rain force” and the physicist invoked the aid of the “god of the nucleus.” A demon is a demon, 
regardless of the particular linguistic clothes that he may happen to wear. 

It is the wholesale use of these demons, and the consequent retreat from reality, that is responsible for 
the unsatisfactory state in which so-called “modern science” now finds itself, and it should be no 
occasion for surprise when a new theory that does not utilize demons calls for some drastic changes in 
the most demon-infested areas. But it should be remembered that, in spite of the great amount of 
publicity that they receive, these highly speculative modern developments actually constitute only a 
relatively small part of physical theory in general. Even the physics textbooks rarely devote more than 
ten percent of their contents to material of this nature, and the effect on other branches of science is 
very much less. The remainder of physical theory, perhaps as much as 95 percent of the total, has been 
constructed by the sound and reliable methods of traditional science rather than by “free inventions of 
the human mind,” and my new theoretical system is generally in accord with this sound portion of 
existing theory. 

As I have stated in my books, almost all of the theoretical relations applicable to our immediate 
environment that are firmly enough established to enable using them on a practical basis—such 
relations as Newton’s laws of motion, the gas laws, the laws of thermodynamics, the kinetic theory, and 
so on—can be derived from the postulates of the new system in essentially the same form in which they 
are now known. Even the changes which the new theoretical system does make in these more familiar 
areas are often more a matter of altering the terminology than of any substantive modifications. 

But there are many gaps in existing theory, and these gaps are so prominent in your own branch of 
science that chemistry is often characterized as primarily an empirical science. The leaders of your 
profession have long been hoping to remedy this situation by developing an adequate chemical theory. 
At one time it was thought that the application of quantum mechanics to chemistry might be the 
answer, but the results of this effort have been disappointing. In fact, Professor Henry Bent of the 
University of Minnesota makes this flat statement in an article in the magazine Science', “This (30 years 
of) labor has produced not one firm prediction about even the simplest test-tube experiment.” 

You and your profession are thus in a very favorable position to get the maximum amount of benefit 
out of the new development that I have been describing to you, a development that will ultimately give 
you that comprehensive chemical theory that has so long been lacking. It is on this basis that I 
commend it to your thoughtful consideration. 
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Astronomical X-Ray Sources 

Dewey B. Larson, December 1974 

Recent advances in techniques and equipment for x-ray observation of astronomical objects have 
resulted in the accumulation of enough information to enable checking the general nature of the 
observational results against the theoretical picture derived from development of the consequences of 
the postulates of the Reciprocal System of physical theory, the RS theory, we will call it for 
convenience. X-rays can, of course, be produced in relatively small quantities by a number of different 
processes, but the RS theoretical development indicates that the source of the very strong radiation in 
this frequency range that is generated in astronomical objects is radioactivity from matter which has 
reverted to speeds below unity (the speed of light) after having remained at a higher speed long enough 
to attain isotopic stability at the ultra-high speed. 

This is the inverse of the process that theoretically gives rise to radiation at radio frequencies from the 
matter in objects such as quasars and pulsars that has just recently crossed the boundary in the other 
direction, from low speeds to ultra-high speeds, and is in the process of attaining isotopic stability at 
the ultra-high speeds. According to the theoretical findings, as explained briefly in Quasars and 
Pulsars, and in more detail in a supplement to that book entitled Quasars—Three Years Later, the 
factors which govern atomic stability are, like all other properties related to the speed, inverted at the 
unit level. Under low speed conditions, the zone of isotopic stability in the normal galactic environment 
is above the basic level at which the atomic weight is twice the atomic number. In an earth-like 
environment, the deviation of the theoretical center of the zone of stability from this basic level is 
Z 2 /156.45 atomic weight units, where Z is the atomic number. At ultra-high speeds, the direction of the 
mass increment is reversed, and in a corresponding environment, the zone of stability is centered at 
Z 2 /l56.45 atomic weight units below the basic level. 

This means that any matter which moves from low speed to ultra-high speed, or vice versa, is outside 
the zone of stability at the new speed, and must undergo a radioactive process to move into the stable 
zone. For example, the center of the zone of stability for the element silver, Z = 47, is 14.12 above the 
basic level, 2Z = 94 amu, at low speeds, and 14.12 amu below this basic level at ultra-high speeds. A 
silver atom crossing the unit boundary therefore has to undergo a radioactive change of isotopic weight 
from 108 to 80, or the reverse. At the low speeds of our ordinary experience, this radioactivity involves 
the emission of high frequency radiation: x-rays and gamma rays. At ultra-high speeds, the emitted 
radiation is in an equivalent frequency range on the other side of the unit level, which puts it in the 
radio range. 

The discrete astronomical sources of strong radiation of these two types are objects in which such 
radioactive transitions are taking place on a vast scale; where extremely large quantities of matter have 
been transferred from one speed range to the other in a relatively short period of time. The radio 
emitters are explosion products—quasars, radio galaxies, pulsars, etc.—composed wholly or in part of 
particles that have been accelerated from low speeds to speeds greater than unity by stellar or galactic 
explosions. Inasmuch as there are no aggregates of ultra-high speed matter in the material (low speed) 
sector of the universe, other than these explosion products, the x-ray and gamma ray emission 
originates from those of the explosion products which return to the low speed range after spending a 
substantial period of time at the ultra-high speeds. 

In the chaotic conditions that exist in the turbulent products of the explosion of a star or galaxy, some 
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of the atoms or particles that have acquired ultra-high speeds drop back into the low speed range 
temporarily by reason of loss of energy in encounters with other particles, and emit high frequency 
radiation at the low speed. All of these explosion products are therefore x-ray sources as well as radio 
emitters, but the high frequency radiation is relatively minor in the quasars, and also in the pulsars 
(except under some special conditions that will be discussed later), because the speed of these objects is 
great enough to enable escape from the material sector, and the aggregate as a whole never returns. The 
high frequency emission from the low speed products of galactic explosions, the radio galaxies, is 
likewise relatively weak because only a small percentage of the mass of these objects is moving at 
ultra-high speed, and while this matter was accelerated to the high speed suddenly, its reversion to the 
low speed range is spread out over a long period of time. 

The strong x-ray emitters are explosion products of intermediate energy, those in which the entire 
aggregate initially acquires speeds that are greater than unity, but are not high enough to permit escape 
from the material sector. These ultra-high speed aggregates that remain in the low speed environment 
gradually lose energy to that environment, and ultimately drop back below the unit speed level. The 
speeds of the component particles follow the same course, and these aggregates therefore become x-ray 
emitters in the stage of their existence immediately following their return to the low speed range. The 
intermediate-energy explosion products are of two kinds. The Type I supernova is not energetic enough 
to raise its high speed explosion product, the white dwarf star, to the escape speed, and the entire white 
dwarf aggregate eventually returns to the low speed status after spending some time at the ultra-high 
speed. The speeds of the products of the more powerful Type II supernovae are distributed throughout 
the entire range below the maximum value, and, although the fastest particles are able to escape in the 
form of pulsars, there are some portions of the explosion products that acquire speeds greater than 
unity, but below the escape limit. Like the white dwarfs, this material, which forms part of the objects 
that are observed as supernova remnants, reverts to the low speed status in time. Both kinds of products 
emit x-rays while the isotopic changes required by the inversion at the unit level are taking place. The 
relatively strong discrete x-ray sources are therefore mainly white dwarf stars and supernova remnants 
(or extra-galactic aggregates containing these or similar objects). 

In what we may call Stage 1, the immediate post-ejection period following the Type I supernova 
explosion in which the white dwarf star is formed, this star is expanding in time, which means that 
from a spatial standpoint it is contracting. In this stage, the constituent particles, newly raised to ultra- 
high speeds, are emitting radiation at radio frequencies as they move toward isotopic stability at these 
speeds. Such a star is observable only as an otherwise unidentifiable source of radio emission. A great 
many such sources—“blank fields”, as they are often called by the optical astronomers—have been 
located, and presumably some of these are Stage 1 white dwarfs. 

When the energy loss to the environment has been sufficient to terminate the contraction, a process of 
re-expansion begins, the first portion of which may be called Stage 2 of the white dwarf existence. In 
this stage an increasing number of the constituent particles of the star lose enough energy to drop below 
unit speed. The atoms of which these particles are composed then make the radioactive transition to the 
upper zone of stability, emitting x-rays and gamma rays in the process. In the early part of this stage, 
the radiation at optical frequencies is minimal, and the white dwarf is still not optically visible, 
manifesting itself only as a source of high frequency radiation, and in its gravitational effect on its 
companion star. As the re-expansion proceeds, the white dwarf star continues accreting portions of the 
diffuse material ejected in the original supernova explosion, together with other matter from the 
environment, and gradually builds up an outer shell of low speed matter. This shell, increasing in 
thickness, absorbs more and more of the radiation from the interior, and ultimately the x-ray emission 
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ceases. The star is then in Stage 3, the stage in which it is readily observable optically, and has the 
recognized white dwarf characteristics. 

From theoretical considerations it has been deduced (See The Structure of the Physical Universe) that 
the equivalent of a pressure builds up in the interior of the white dwarf as the expansion toward 
gravitational equilibrium continues, and in Stage 4 this pressure breaks through the overlying material 
periodically, exposing the radioactive material from the interior. During these outbursts (novae and 
related phenomena) x-ray and gamma ray emissions are again observable; that is, the high frequency 
radiation of Stage 2 is resumed on a periodic basis. 

Summarizing, we find from theory that the relatively strong discrete sources of x-ray emission are 

(1) white dwarf stars, not optically visible, in the early part of Stage 2 of their existence, 

(2) novae and nova-like variable stars (Stage 4 white dwarfs), 

(3) local concentrations of matter, or diffuse clouds of matter, in remnants of supernovae, and 

(4) extra-galactic aggregates containing these or similar sources. 

Flere, then, is the general theoretical account of the principal sources of radiation in the x-ray range 
now being observed from astronomical sources, as derived from the basic postulates of the RS theory. 
As can be seen from the foregoing explanation, all of the information required to put this description 
together was already available in previous publications dealing with this system of theory. It had 
already been determined that the explosion products—quasars, pulsars, white dwarfs, etc.— 
theoretically undergo inverse radioactivity on crossing from the low speed to the ultra-high speed 
range, and thereby produce radiation at radio frequencies. It had also been found, from theoretical 
considerations (See Quasars and Pulsars), that certain of these explosion products (quasars, for 
example) acquire sufficient speed to escape from the material (low speed) sector, whereas others (white 
dwarfs, for example) do not attain the escape speed, and eventually return to the normal, relatively low, 
speeds of that sector. All that was needed to complete the theoretical picture was a recognition of the 
rather obvious fact that the process previously deduced as the source of the radiation at radio 
frequencies from the products of stellar and galactic explosions also works in reverse to produce x-rays 
and gamma rays from those of the explosion products that return to the low speed range. 

We thus have a theoretical definition of the origin and properties of the x-ray emitters that has not been 
constructed to fit the observations, in the manner in which most scientific theories are devised, but was 
already in existence prior to the discovery of the astronomical x-ray emission. The close agreement 
between this pre-existing theory and the observational information thus far obtained is therefore highly 
significant. 

In undertaking a correlation between theory and observation, we will reserve the emission in the 
supernova remnants for later consideration, and will begin with the observations of the other strong 
galactic sources, which, the RS theory tells us, are early (Stage 2) white dwarfs, or nova-like late (Stage 
4) stars of this class. According to the previously published theoretical account of the origin and nature 
of the white dwarfs, they are components of binary (or multiple) systems in which they are associated 
with stars that originate, coincidentally with the white dwarfs, as infrared stars, and pass through a 
supergiant or giant stage as they move toward gravitational equilibrium on the main sequence. 

Inasmuch as the observable white dwarfs appear to be distributed rather uniformly among the stars in 
the disk of the galaxy (as the theory requires), it can be expected that both the continuous and the 
periodic x-ray emitters will share this uniform distribution, and the x-ray sources of this class should 
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therefore be concentrated toward the galactic center and the galactic equator in the same manner as the 
general ran of disk stars. The observed distribution of the sources is in full agreement with this 
theoretical expectation. 

Thus far, only about 20 percent of the x-ray emitters that have been identified as stars are definitely 
known to be members of binary systems, and the theoretical conclusion that they are all members of 
binary or multiple systems has been confirmed only to that extent, but there is no evidence to indicate 
that the remainder are not components of binaries. Indeed, it was suggested by R. Giacconi at a 
symposium reported in Earth and Extraterrestrial Sciences, February, 1973, that the evidence from 
observation warrants adopting “a working hypothesis that all galactic x-ray sources are either members 
of a binary system or supernova remnants.” 

As stated in a review article in the New Scientist, February 7, 1974, the observations indicate that the x- 
rays “must originate from relatively small, compact objects”. The theoretical identification of these 
objects with the white dwarfs is in complete agreement with this and the previously stated conclusions 
from observation. The stars currently recognized as white dwarfs are “relatively small, compact 
objects”; they are members of binary systems in which they are associated with stars on or above the 
main sequence; and they are distributed in roughly the same manner as disk stars in general. These 
same statements are likewise applicable to the stars not currently included in the white dwarf class, but 
theoretically identified as Stage 4 white dwarfs, the novae and nova-like variables. The RS theory and 
observation are thus in complete harmony. But the predominant astronomical opinion rejects this 
straightforward interpretation, and invokes some products of the imagination to explain the x-ray 
emission. As reported in Science News, February 23, 1974: 

The main candidates (as x-ray emitters) are black holes and neutron stars—though a few 

observers may hold out for white dwarfs. 

In considering the conflict between the RS theory and current astronomical thought, it should be 
realized that there is no independent evidence of the existence of such things as neutron stars or black 
holes; they are purely hypothetical, and they are brought into the x-ray situation only because the 
accepted theory of the nature of the white dwarfs imposes limits on the range of sizes and densities of 
these objects: limits which are wholly theoretical and without factual support of any kind. From an 
observational standpoint, all of the ultra-high density non-pulsating stars are alike. There is no physical 
evidence to indicate the existence of any division by sizes such as that which is required by current 
theory. The truth is that the inability of the conventional white dwarf theory to account for the full 
range of this group of observationally similar objects is a serious defect in the theory: one which, in 
most fields of science, would be enough to prevent its acceptance. But in this case, the weakness in the 
white dwarf theory is used as an argument in favor of the black hole theory, or at least, as conceded by 
the proponents of the theory, it is a “key link” in that argument. 

When the hypothesis of black holes and neutron stars was first proposed as an explanation of x-ray 
emission, it was recognized in its true character as an extreme case of speculation. As seen by R 
Murdin ( Nature, January 26, 1973), black holes are a “solution looking for a problem”. Only a “counsel 
of desperation,” he said, would suggest calling upon such a hypothesis. Of course, even far-fetched 
speculations are scientifically legitimate, and sometimes serve a useful purpose, but unfortunately, 
there is a tendency to forget that they have no tangible basis. As they are repeated over and over again, 
they gradually acquire a standing merely by virtue of the repetition, and soon the observations which 
they were invented to fit begin to be accepted as evidence in their support. Anticipating this sort of a 
development, O. R. Burbidge sounded this note of warning only two years ago ( Comments on 
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Astrophysics and Space Physics, July, 1972). 

Will it be firmly announced that black holes and/or neutron stars have been discovered... 

and shall we then build on this shaky foundation to explain even more about the universe? 

Burbidge’s apprehensions have been fully justified. The observational status of the black hole 
hypothesis is no firmer now than it was when his comments were made. It has been enlarged by the 
addition of subsidiary hypotheses, but aside from the things that hare been deliberately built into the 
theory by means of these additional hypotheses (for example, a reason why the emitters are members of 
binary systems), none of the new items of information that have been derived from observation, such as 
those discussed in these pages, can be explained by means of the black hole theory. Since every 
additional unexplained or contradictory item weakens the theory, its status has deteriorated to that 
extent. Notwithstanding the reluctance of those who are working in this area to concede the point, black 
holes and neutron stars are still pure speculations, just as they were when first proposed. “Black holes”, 
say Fabian and Pringle {New Scientist, February 7, 1974), “are still in the realm of science fiction”. 

This black hole hypothesis—“Of all the conceptions of the human mind... perhaps the most fantastic”, 
says K. S. Thorne, Scientific American, December, 1974 (not, as one might assume from his words, a 
caustic critic of the black hole theory, but one of its enthusiastic protagonists)—is another example of 
the results of the general unwillingness to reevaluate existing ideas or theories when new information 
becomes available. When the existence of matter at ultra-high densities was first brought to light by the 
discovery of the white dwarf stars, it was found possible to devise a theory which appeared plausible in 
the light of the facts that were known at that time. But later, when the same phenomenon—ultra-high 
density matter—was encountered in the form of quasars, where the existing white dwarf theory was 
obviously inapplicable, instead of taking the hint and reexamining the white dwarf situation, the 
theorists have devoted their efforts (so far unsuccessfully) to finding some different explanation to fit 
the quasars. 

Then, when the same ultra-high density showed up in the pulsars, still another explanation was 
required, and this time the neutron star hypothesis was invented. Now we again meet the same ultra- 
high density in the constituents of the x-ray emitters, and since none of the previous explanations fits 
this case, we must again have a new theory. Here the resourceful theorists bring out the black hole. So 
in order to explain the different astronomical manifestations of one physical phenomenon—ultra-high 
density matter—we have an ever-growing multitude of separate theories, one for the white dwarfs, one 
for the pulsars, at least two for the x-ray emitters, several for the dense cores of certain types of 
galaxies, and no one knows how many for the quasars. 

The application of the RS theory to the problem merely accomplishes something that was long overdue 
in any event: a reevaluation and reconstruction of the entire theoretical structure—particularly the 
white dwarf theory—in the light of the vastly greater amount of information now available. This 
theoretical investigation shows that the ultra-high density results, in all cases, from the same cause, and 
all of the ultra-high density stars, regardless of whether we observe them as white dwarfs, pulsars, x-ray 
emitters, or unidentified sources of radio emission, are identically the same kind of objects, differing 
only in their speeds and in the current stage of their radioactivity. The existing multiplicity of theories 
is not only confusing, but definitely misleading, and wholly unnecessary. 

The next significant item of observational evidence that should be noted is that the “normal stars in x- 
ray binary systems are O and B supergiants” {Sky and Telescope, November, 1974). Theoretically, the 
companions of the white dwarfs in the largest binary systems should be supergiants, when these 
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companions first reach the stage where they are optically visible. Since these large systems are the 
strongest emitters, they are the easiest to identify, and the fact that the first few systems to be located 
have supergiant components is therefore in accord with the theoretical expectation. However, the range 
of white dwarf companions in the optically observed binary systems extends all the way to the main 
sequence. It can be expected, on the same basis, that as observational techniques and facilities are 
improved, some infra-red stars (earlier than supergiants), some giants (smaller than supergiants), and 
some main sequence stars (later than supergiants), will also be found associated with x-ray emitting 
white dwarfs. Indeed, the observations already reported include an infra-red component of Cygnus X-3. 

According to the RS theory, this diversity in the type of the companions of the white dwarfs is a result 
of differences in the relative rates of evolution of the two components. The binary systems containing 
observable white dwarfs (Stage 3, no x-ray emission) evolve toward the main sequence, the giant star 
contracting and the white dwarf expanding, both moving toward gravitational equilibrium. As 
mentioned earlier. Stage 4, the latter portion of the expansion period, is characterized by periodic 
outbursts of an explosive nature, and the normal white dwarf is therefore followed by a succession of 
novae and nova-like variables. The general nature of these “cataclysmic variables” (a term used to 
apply to “novae, recurrent novae, dwarf novae, and nova-like variables” in an article in Sky and 
Telescope, November, 1973) is clearly in agreement with the conclusions of the RS theory. As the 
foregoing article says, such a star “is a close binary system in which the primary component is a white 
dwarf. The secondary is a normal star”. 

The astronomical community is currently unwilling to accept the theoretical conclusion that the 
cataclysmic variables are successors of the normal white dwarf stars, because the observations do not 
define the direction of the evolution of these systems, and conventional thinking assumes that the 
normal white dwarf is in the last evolutionary stage of optically visible stars, the last stage before they 
descend into the hypothetical realm of black dwarfs, neutron stars, and black holes. But the conclusions 
of the RS theory with respect to the direction of evolution of the white dwarfs are now given powerful 
support by the x-ray observations, which reveal that there are, in fact, “x-ray novae”, as asserted by the 
theory. Elliott and Liller ( Astrophysical Journal, July 15, 1972) report that there is “some compelling 
observational evidence that relates the nova phenomenon...with at least some galactic x-ray sources”. 
These authors concede that the x-ray emission comes only from some of the novae, or only at some 
times. “Certainly not all old novae are galactic x-ray sources”, they say. The observations thus agree 
with the theoretical finding that only the interior material of the Stage 4 star is emitting high frequency 
radiation, and that, as a consequence, the x-rays are observable only when the explosive outbursts bring 
the interior material to the surface. 

As noted earlier, there are some special conditions under which it is theoretically possible to have x-ray 
emission from pulsars, radiation which, like the radio emission from these objects is received in regular 
pulses. It was pointed out in Quasars and Pulsars that the two components of a binary system do not 
necessarily undergo supernova explosions at the same time, even though both are of the same age, and 
it is therefore quite possible that a second such explosion may take place in the remnants of the first. In 
such a case, relatively rapid accretion of matter by the second pulsar can be expected. This accreted 
low-speed matter will interact with the adjacent portions of the pulsar, and will reduce the speeds of 
some of its constituent particles below the unit level, causing the emission of x-rays. If the accretion 
proceeds far enough while the pulsar is still within observable range, the optical radiation from the 
accreted matter will also be visible. Inasmuch as all of the three types of radiation, radio, x-ray, and 
optical, originate in the rapidly moving pulsar, the pulsation rates will be the same for all. 

The observed characteristics of the pulsar 0531+21 in the Crab Nebula are in full agreement with this 
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theoretical pattern. Optical, x-ray, and radio emissions have been observed, and all have the same 
pulsation period. The x-ray emission, produced in the outer regions of the pulsar, is stronger than the 
radio emission from the interior, as would be expected. This pulsar is located approximately in the 
center of a mass of diffuse material, the characteristics of which are such as to lead to the conclusion 
that it is made up of two dissimilar components, suggesting that it originated in two separate events. 
Furthermore, a second pulsar, 0525+21, has been located in a position which is generally believed to 
indicate association with this nebula. 

The recently reported discovery of a pulsar, 1913+16, which appears to be a member of a binary system 
and not an x-ray emitter, is of interest in this same connection, inasmuch as these characteristics 
suggest that this is a case where the pulsar has originated from the first explosion in a binary system, 
rather than the second. Like the Crab Nebula pulsar, 1913+16 is the only member of its class thus far 
discovered. Indeed, it was stated in Nature only a few months before this discovery that “no known 
pulsar is a member of a binary system”. The scarcity of such objects indicates either that our galaxy is 
not old enough to have many Type II supernova explosions of binary systems (second generation stars), 
or else that the interval between the two explosions is ordinarily considerably greater than in the two 
known cases. 

Another situation in which x-ray emission from a pulsar could theoretically occur is that which would 
exist if, for any reason (perhaps a continuation of heavy accretion), the pulsar loses so much energy 
that it drops below the escape speed. In that event, it will follow the same course as the white dwarf, 
eventually returning to the low speed range, and emitting high frequency radiation in the process. 
Ultimately, it will be indistinguishable from the ordinary white dwarf. Unlike that star, however, the 
retarded pulsar will be returning from an unobservable condition at a (temporal) distance outside the 
observable range, and in reentering the observable region it will pass through the same pulsation zone 
that it crossed on the way out. While in this zone, the x-ray radiation will be pulsed in essentially the 
same manner, and within the same range of pulsation periods, as the radio emission from the outgoing 
pulsars. 

The x-ray radiation from accelerating pulsars should always be accompanied by strong radio emission, 
and pulsed x-rays without any more than a weak radio accompaniment can theoretically be regarded as 
originating in decelerating pulsars. Another distinguishing characteristic is the direction of change of 
the period. The periods of the accelerating pulsars are, of course, increasing. Those of the decelerating 
objects are decreasing, but the rate of change is relatively slow, and within the current accuracy of 
measurement, the period may appear to be constant. Aside from that of the Crab Nebula pulsar, 
0531+21, no increasing x-ray pulsation periods have been found. The other observed sources of pulsed 
x-rays therefore appear to be decelerating pulsars. In the case of one of them, Centaurus X-3 (4U 1118¬ 
60), it has been specifically reported that the pulse rate is not slowing down. 

The near absence of observable x-ray pulsars in the accelerating stage tends to support the theoretical 
conclusion that the observable portion of this stage, the period of time during which a pulsar is 
observable after the supernova explosion, is very short. The theoretical basis of this conclusion appears 
to be firm, inasmuch as the age of the oldest pulsar thus far located, calculated from its pulsation period 
as 9100 years, is consistent with the maximum observable life, calculated from gravitational 
fundamentals as 13,000 years (where the gravitational restraint is exerted by one solar mass). However, 
the only definite observational evidence that was available to support such a short life at the time the 
foregoing values were published in Quasars and Pulsars was the observed ratio of pulsars to white 
dwarfs. As pointed out in the book, this ratio would lead to an improbably long life for the white dwarfs 
if the pulsar life exceeded the calculated figure by any substantial amount. In the meantime, further 
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observational support has accumulated, including this confirmation of the theoretical deduction as to 
the rarity of observable x-ray pulsars. 

Additional confirmation of a more direct nature has come from the supernova remnants. These 
remnants have been more carefully examined for evidence of association with the pulsars, and it is now 
conceded that this evidence is conclusive in only two cases—the Crab Nebula (900 years) and the Vela 
remnant (currently estimated at 11,000 years, calculated at 1500 years). Eric M. Jones ( Astrophysical 
Journal, July 1, 1974) summarizes the situation as follows: 

Although the numbers of identified supernova remnants and known pulsars both approach 

100, only two well-established pulsar-SNR pairs are known. 

The fact that associations of greater ages are not observed is strong support for the theoretical 
conclusion that they are not observable for longer periods of time. The possibility that the pulsars and 
the remnants may have moved apart since the explosions, so that association is no longer evident, has 
been investigated, but it is difficult to obtain any specific evidence that such a separation has actually 
occurred. On the other hand, there is evidence that separation of the two objects does not always occur, 
since the pulsars in the observed associations are centrally located, as most, if not all, of them 
theoretically should be. This available evidence is conclusive, as the conclusion with respect to a 
limiting age in the neighborhood of the calculated figure is essentially the same regardless of whether 
all of the pulsars remain within the remnants, or only some of them remain. In either case, if the very 
low age limit did not exist, pulsars should be found associated with at least some of the remnants of 
greater age. 

Current views as to the pulsar life, which differ radically from the conclusions of the RS theory, are 
based on the assumption that the increase in the period of pulsation is linear with respect to time. On 
this basis, ages in the range from 103 to 108 years are obtained by dividing the period by the rate of 
increase, expressed on an annual basis. But the finding of the RS theory that the age is proportional to 
the square root of the pulsation period means that, instead of being a simple quotient as assumed, the 
age is inversely proportional to the effective rate of change of the period. It is necessary to specify that 
this relationship applies to the effective rate of change because the theory indicates that the measured 
quantity, the continuous change, is the third power of the effective rate, the difference being taken up in 
time adjustments (sudden changes in the period similar to the observed phenomena known as 
“glitches”) resulting from the pulsar motion in time. Theoretically, therefore, the age of the pulsar is 
inversely proportional to the 1/3 power of the measured rate of change of the period. 

Application of this relation to the two youngest pulsars for which complete data are available arrives at 
an age ratio of 1.5. On the basis of 900 years for the Crab pulsar, this gives us 1350 years as the age of 
Vela X (4U 0833-45). The age of this pulsar calculated directly from the period is 1480 years. The 
agreement is within ten percent, which is probably as close as we can expect at the present stage of 
observational and theoretical development. Because of the many factors that affect the “fine structure” 
of the pulsation periods, and the greater proportionate effect of these factors at the lower rates of 
change, the individual deviations of the ages similarly calculated for the pulsars of longer periods 
exceed ten percent in many cases, but the average deviation is even less, except at the very low rates of 
change. For example, a compilation of pulsar data by Y. Terzian (August, 1972) includes 20 pulsars 
with periods lengthening more than 0.100 n sec per day, and the average deviation between the ages of 
these 20 pulsars calculated from the rate of change of the period and the ages calculated directly from 
the period is only four percent. This is clearly a confirmation of the theoretical deductions. 
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The finding of G. R. Huguenin, et al (Astrophysical Journal, October 1, 1971) that the evolutionary 
properties of the pulsars—from simple to complex—are related to the period is further evidence in 
support of the theoretical conclusion that the period is a function of the age. These observers classify 
the pulsars into three groups, those in which the pulse shape is simple, those in which it is complex, and 
an intermediate group. All of the pulsars of the simple type have periods less than one second; all of the 
complex type have periods longer than one second. Complex pulsation periods will theoretically 
develop as the pulsar overcomes the gravitational retardation and gets up to full speed, for the same 
reasons that apply to the development of complex radio structure in the quasars. The double-peaked 
pulse (double temporal structure) that is typical of pulsars with periods greater than one second is 
analogous to the double spatial structure of the quasar radio emission (See Quasars—Three Years 
Later). 

It will be appropriate to close the discussion of the compact x-ray sources by checking the theoretical 
findings outlined in the foregoing pages against G. R. Burbidge’s itemization of “What we need to 
explain” ( Comments on Astrophysics and Space Physics, July, 1972). His list is as follows: 

1. The great power of the sources. 

2. Rapid and complex variability. 

3. Binary character. 

4. Rarity of powerful x-ray sources compared with the number of close binaries. 

5. Non-thermal radio emission from two x-ray sources and non x-ray binaries. 

All of these features are explained by the RS theory. The following comments may be made with 
respect to the individual items: 

1. Strong radioactive emission from masses of stellar magnitude is obviously sufficient to explain 
both the x-ray and the radio power. 

2. Emission from constantly changing groups of isotopes with half-lives all the way from seconds 
to years accounts for both the rapidity and the complexity of the variation. Where a single event 
(a “burst”) can be identified, the decay follows the normal exponential pattern of radioactivity, a 
pattern which, as noted in the New Scientist, April 18, 1974, is “incompatible with the usual 
models.” 

3. According to the theory, all of the compact galactic x-ray sources are white dwarfs or pulsars. 
These are the high speed products of Type I and Type II supernova explosions, respectively. The 
low speed products of these explosions ultimately consolidate into stars, and form binary 
systems with the white dwarfs and those of the pulsars that return to the low speed region. The 
theory thus requires all of the compact x-ray emitters to be members of binary systems. 

4. This is simply a matter of the comparative amount of time spent in the respective stages. The x- 
ray emitting period in the life of a white dwarf is very short. 

5. All x-ray emitters are radio emitters earlier, and produce x-rays in a later stage when they lose 
the ultra-high speed that was the cause of the radio emission. But the speeds of the individual 
atoms in the aggregates are distributed over a wide range, and there is some x-ray emission 
from the radio aggregates, and some radio emission from the x-ray aggregates. When the speed 
of the aggregate is near the boundary line, the amount of the deviant radiation may be 
substantial. As noted in the discussion of the Crab pulsar, it is also possible for the outer portion 
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of a compact aggregate to revert to low speed and begin emitting x-rays, while the material in 
the interior is still radiating strongly at radio frequencies. 

The RS theory meets all of Burbidge’s specifications fully and easily, not by a series of ad hoc 
constructions tailored to fit the observations, but by a purely deductive, and wholly inflexible, process 
of development of the consequences of the postulates as to the properties of space and time upon which 
the Reciprocal System of theory is based. If space and time do, in fact, have the postulated properties, 
then x-ray emission must take place from certain specific types of astronomical objects (the existence 
of which is required by the theory) in a particular stage of their existence, and the emission must have 
the particular characteristics that have been described. 

Turning now to a consideration of the emission from the supernova remnants, we find that very little in 
the way of detailed information is available as yet. One point of interest is that much of the high 
frequency radiation from these objects appears to be coming from localized areas within the remnants, 
such as an x-ray “hot spot” that has been reported in the center of the Cygnus Loop. Concentrations of 
this kind are natural results of the theoretical process that produces the emission, as some of the 
material in the intermediate range of speed—above unity, but below the escape speed—can be expected 
to form local aggregates: miniature white dwarfs, we may say. If this kind of material is more widely 
dispersed in the form of diffuse clouds of matter, it will be subject to the same processes, but will then 
manifest itself in the form of extended sources of x-ray emission, many of which have been reported by 
the observers. 

The remnants provide an opportunity for observing the older x-ray emissions, which differ significantly 
from those of more recent origin. As is evident on examination of the properties of the common 
isotopes of the elements, the more distant the isotope is from the center of the zone of stability, the 
more energetic the radiation, and the shorter the half-life, on the average. Consequently, the original 
“hard”, or energetic, x-rays from matter dropping back into the low speed range becomes softer as time 
goes on and the short-lived isotopes are eliminated. As indicated in the discussion in the preceding 
pages, the x-ray emission from the compact sources is cut off at a rather early stage by accretion of an 
outer shell of low speed matter, and according to the theory, the remnants are the only sources that are 
old enough to have eliminated most of the hard component. This theoretical conclusion is in full 
agreement with the observations. As reported by R. Giacconi (Physics Today, May, 1973), there is no 
evidence of the existence of any source, aside from the older remnants, that emits only x-rays below 1 
keV energy. 

Giacconi also points out that the compact x-ray sources are either “exceedingly rare or represent short¬ 
lived x-ray emitting phases in stellar evolution”. The theoretical identification of the soft x-rays with 
age, and the evidence from the remnants that ages of 25,000 to 50,000 years are sufficient to reduce the 
emission to the soft status, show that the second alternative is the correct one. The production of x-rays 
in the interiors of the white dwarfs continues until all of the ultra-high speed matter has reverted to low 
speeds—a process that requires a billion years or more—but this radiation escapes from the surface of 
such a star only under special circumstances of short duration. 

The correlation of x-ray energy with age enables differentiating between the emission from remnants 
and that originating in compact sources associated with, or contiguous to, the remnants. For example, 
where a pulsar originates in a remnant, or returns to a remnant after reversing its direction of motion, 
the observed x-ray emission will consist of two dissimilar components. That from the pulsar, initiated 
relatively recently in either of the two situations mentioned, will be more energetic (harder) than the 
emission from the remnants, which dates back almost to the original supernova explosion. The two 
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components can therefore be distinguished on this basis. Such an identification has already been made 
in the case of Hercules X-l, and the ability to differentiate between the emissions from different sources 
will no doubt be helpful in overcoming some of the difficulty that has been experienced in determining 
the nature of other x-ray sources. 

It has been reported that there is no remnant at the Hercules location, but, of course, this merely means 
that no optical evidence of a remnant has been detected. As noted in Quasars and Pulsars, a large 
proportion of the total mass of the star that explodes in a Type II supernova goes into the high speed 
product, and since this material is not optically visible, there are many relatively young remnants that 
cannot be identified optically until some later date when they have lost enough energy to bring a 
substantial part of the ultra-high speed matter back into the low speed (visible) range. The existence of 
so much invisible matter in the remnants, and its slow reversion to the lower speeds, with the 
accompanying radioactivity, also explains the variability, the long duration, and the large total amount 
of the energy release in the Type II remnants, an amount which, as some observers have commented, 
appears, in many cases, to be inconsistent with the visible state of the remnants. 

Somewhat similar “remnants”, as well as compact sources of radiation, will also be formed as a result 
of explosive events in the galaxies, not only the violent explosions that eject the quasars, but also the 
emission of jets of material from galaxies such as M 87, and the more widely dispersed ejections from 
the Seyfert and other intermediate type galaxies. The galactic explosions differ from the supernovae not 
only in size, but also in some other respects, particularly in that they hurl their products outward, giving 
them a spatial motion, whereas the high speed product of a supernova—a white dwarf or a pulsar— 
remains at the spatial site of the explosion unless that explosion is, for some reason, asymmetrical. 
Also, the products of the galactic explosions are subject to powerful gravitational forces, whereas the 
gravitational retardation of the supernova products is relatively minor. Because of these differences in 
the controlling factors, the extra-galactic x-ray sources do not follow a systematic pattern, in the 
manner of their galactic counterparts. Their distribution is essentially random, except that emission 
from diffuse matter (extended sources) is concentrated enough to be observable only while this matter 
is still in the general vicinity of the galaxy or galaxies from which it was expelled. 

Unquestionably, the most important fact thus far disclosed by x-ray observations of the supernova 
remnants is simply the existence of the strong emission from these sources. There is no obvious or a 
priori reason why such remnants should necessarily emit x-rays, or, for that matter, why any 
astronomical object should emit x-rays. “The discovery of cosmic x-rays was totally unexpected”, says 
R. J. Gould ( American Journal of Physics, May, 1967). Current astronomical thought is still groping for 
an explanation of the conditions under which the emission takes place, and the mechanism by which 
the x-rays are produced. As expressed by G. R. Burbidge in the reference previously cited, “We don’t 
really know... how the basic radiation mechanisms operate and are maintained”. The symposium report 
mentioned earlier includes this statement: 

Most of the known, realistic mechanisms for the generation of x-rays lead to somewhat 
complicated theoretical statements, and the number of adjustable parameters is often too 
great for comfort. 

The special significance of the emission from the supernova remnants is that, unless we make the rather 
far-fetched assumption that there are two processes by which astronomical objects produce x-rays in 
immense, totally unprecedented, quantities, the emission mechanism must be one that is applicable to 
both of the observed types of galactic sources: highly condensed stars and supernova remnants. This 
not only rules out the currently popular speculations that invoke the hypothetical properties of 
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hypothetical entities such as neutron stars and black holes, but also imposes some severe constraints on 
the kind of a process that can be given serious consideration. 

Furthermore, when the observed emission of x-rays from the remnants of the supernovae is considered 
in conjunction with the results of the observations that have sought, but failed to detect, high frequency 
radiation in significant amounts from the supemovae, a still more rigid requirement is imposed on 
astronomical x-ray theory. The fact that emission occurs both from concentrations of matter (hot spots) 
and from diffuse clouds (extended sources) in the remnants means that the emission must result from 
the condition of the matter itself, not from the nature of the aggregate. But the absence of high 
frequency radiation during the observable stage of the supernova explosion, when the particle energies 
are at a maximum, shows that temperature alone is not the answer, and that thermal processes are not, 
in themselves, adequate to account for the strong x-ray emission. 

In the remnants (and in the other sources as well, if those sources are products of supemovae, as 
generally believed) the emission comes from matter which has been losing energy—for 50,000 years or 
more in some cases—and is now at an energy level far below the peak reached in the explosion. The 
observations thus require the existence of a process in which matter that loses a portion of its energy 
after having reached explosive energy levels undergoes some change that involves emission of x-rays. 
Conventional theory knows of no such process, but according to the RS theory, this is just exactly what 
takes place in the explosion products of intermediate energy. 

When it is realized that a satisfactory theory not only has to meet these rigid requirements of a general 
nature, but also has to provide an explanation of the existence of “x-ray novae”, a reason why the 
compact x-ray sources occur (so far as we can tell) only in binary systems, why some emissions are 
pulsed and some are not, and other such details, it is clear that this presents a formidable challenge to 
any theory of the phenomena that is proposed. It should not be surprising, therefore, that conventional 
astronomical theory is unable to cope with the situation. The discoveries of the past quarter of a 
century, including the x-ray phenomena, have taken astronomy into a totally new field, one in which it 
is evident, from the kind of difficulties that are being encountered, that some of the assumptions upon 
which conventional theory is based are not valid. Identification of the required modifications from 
within the system—that is, by reasoning from astronomical premises—encounters almost insuperable 
obstacles, and at many points progress toward understanding is at a standstill. Current literature is full 
of expressions such as “ever-deepening mystery”, “baffling problem”, “strange and inexplicable”, and 
so on. 

By deriving the basic astronomical relationships from general physical premises, totally independent of 
astronomical observations or theories, the Reciprocal System of theory now provides what is needed: 
identification of the features of existing thought that must be replaced or modified. This new 
development is a general physical theory, based entirely on some far-reaching assumptions as to the 
nature of space and time, and originally derived from a critical study of the physical and chemical 
properties of matter. It applies to astronomical phenomena, as well as to the more general physical 
relations, because all astronomical objects are also physical objects, subject to the general physical 
laws. 

An impressive feature of the results of the application of this RS theory (one that is to be expected, but 
is no less impressive for that reason) is the way in which the simplification of the basic premises— 
deriving all conclusions from the same set of assumptions—accomplishes a drastic simplification of 
the processes that take place in the astronomical phenomena that are involved in the present discussion. 
In the context of the RS theory, all of the compact, high density astronomical objects—quasars, pulsars, 
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observable white dwarfs, x-ray sources, etc.—originate in the same manner (as the result of 
explosions). The extremely high density of all of these objects is due to the same cause (ultra-high 
speeds imparted by the explosions). The strong radiation—radio and x-ray—observed from these 
sources in certain periods of their existence results in all cases from the same process (isotopic 
adjustment necessitated when matter goes from low speed to ultra-high speed, or vice versa). As shown 
in the description of the theoretical development in this and previous publications, the differences 
between the various explosion products, and their behavior, can be accounted for, in full detail, by the 
conditions under which they are produced, and under which they currently exist: the character and 
power of the explosions, the nature of the environment, etc. 

Of course, a few cherished ideas of long standing must be sacrificed in order to enable accepting the 
premises of the new theory, but on careful consideration it will be found that there is no real sacrifice 
involved; that what has to be given up is only the form in which these ideas are currently expressed. 
Where there is real merit, the RS theory preserves the substance in a different form. 

From the new theoretical development we find that the “mysterious” and “baffling” objects and events 
which the astronomers have recently discovered, and are now trying to understand, are ultra-high speed 
phenomena, in which the familiar physical relationships are inverted because the objects to which they 
apply are moving with speeds in excess of unity, the speed of light. The most important modification of 
conventional thought that is required by the Reciprocal System is therefore the elimination of the 
limitation on speed imposed by Einstein’s theory of motion at high velocities. The immediate reaction 
of most scientists is that this is unthinkable; that the validity of Einstein’s relationships has been 
demonstrated in countless experiments and applications, and that tinkering with them would lead to 
chaos in the high velocity field. But this is just another illustration of the way in which unsupported 
assertions acquire the standing of incontrovertible facts simply by virtue of long-continued repetition. 
The truth is that all of the achievements of Einstein’s theory—the agreement with experiment, the 
successful use of the theory in the design and operation of particle accelerators, etc.—are 
mathematical. What these results demonstrate is that the theory is mathematically correct. But the 
limitation on speed does not come from the mathematics; it comes from Einstein’s explanation of the 
mathematics. 

Contrary to popular belief, this explanation, the conceptual aspect of Einstein’s theory of motion at 
high velocities, has never been verified in any manner. Furthermore, it has the weakest possible kind of 
a foundation; it rests entirely on a pure assumption. The fact disclosed by experiment, and verified in 
practical application, is that when a presumably constant force of electromagnetic origin is applied to 
the acceleration of a presumably constant mass, the acceleration does not remain constant, as required 
by the definition of force, F=ma, but decreases at high speeds and approaches zero at the speed of light. 
This means that one of the presumably constant quantities is not a constant, but a variable. As most 
elementary physics textbooks point out, the mathematics are exactly the same whether the variable 
quantity is the mass or the force, and there is no physical evidence to indicate where the variation takes 
place. In the absence of such evidence, Einstein had to make an assumption, and he chose to build his 
theory—his explanation of the mathematical relations—on the basis of a variable mass. Development 
of the RS theory now indicates that he made the wrong choice, and that the variable quantity is actually 
the force; that is, instead of the mass approaching infinity as the speed approaches unity (the speed of 
light), the effective force approaches zero. 

The significance of this difference in the interpretation of the mathematical relations is that if the mass 
were the variable quantity, as Einstein assumed, the limitation would apply to the speed. It would then 
be impossible to exceed the speed of light. But if the force is the variable quantity, in accordance with 
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the conclusions of the RS theory, then the limitation is on the capabilities of the process; that is, the 
physical evidence then shows that it is impossible to produce a speed in excess of that of light by 
electromagnetic means. Such a limitation on the capability of one process does not preclude 
acceleration of a mass to a higher speed by some other process—by an explosion, for example. 
Replacement of Einstein’s arbitrary selection from among the two possible interpretations of the 
mathematical pattern with the interpretation derived theoretically from the postulates of the Reciprocal 
System thus opens up the entire range of speeds beyond the speed of light without altering any of the 
mathematics now being used in application to motion at speeds less than that of light. 

This is a good example of the way in which the Reciprocal System of theory accomplishes the 
objective of eliminating the errors and misconceptions of conventional theory without disturbing its 
valid and useful features. Of course, this is just what a correct general physical theory must do. The 
essential elements of existing theories are empirical. These theories agree with observations, and 
particularly with the observed mathematical relations, because they were designed specifically for this 
purpose. A valid general theory must also agree with the observations and measurements, and it must 
therefore arrive at these same results. But if a theory is to be anything more than a description of the 
observations, it must provide an interpretation of the observed facts, and this is where so many theories 
go wrong, as there is usually very little of a solid nature on which the theorist can rely for guidance. As 
expressed by Sir James Jeans: 

The history of theoretical physics is a record of the clothing of mathematical formulae 
which were right, or very nearly right, with physical interpretations which were often very 
badly wrong. 

There is a tendency on the part of each new generation of scientists to assume that “things are different 
now”, and that the surmises and conjectures involved in the current interpretations of observations and 
measurements are somehow free from errors of the kind that have been so prevalent in the past. But it 
should not require any great perspicacity to enable realizing that as long as any kind of guesswork 
enters into the construction of theories, mistakes will be made. The question that now confronts us is 
not whether there are errors in current astronomical thought, but where the errors are. This is the 
question that the Reciprocal System of theory is now ready to answer. 



Energies at High Speeds 

Dewey B. Larson 

One of the major problems involved in arriving at a judgment with respect to a new theory in any field 
of knowledge stems from the fact that it is difficult to put aside concepts based on other, conflicting, 
theories, and to view the new theory in its own context. But unless this is done, the judgment that is 
reached is meaningless. In order to be correct, a new theory must be self-consistent, and it must also be 
consistent with known facts, but it cannot be required to be consistent with all other theories, or with 
the concepts on which these other theories are based. Indeed, it must disagree with some previous 
ideas; otherwise it would not be a new theory. 

The general structure of the Reciprocal System of theory, as outlined in my previous publications, is 
self-consistent, and it is likewise consistent with all of the multitude of experimental and observational 
facts that I have examined in those publications. Inasmuch as all of the very large number of 
conclusions reached in many different physical fields in the course of development of the new theory 
were derived from the same set of basic premises, so that the product is a single integrated structure, 
the probability that the theory as a whole is incorrect is very remote, particularly since it is the only 
general physical theory ever developed in the three thousand years during which construction of such a 
theory has been a prime goal of science. The problem still remaining is to fill out this valid general 
structure of theory by developing the details. In most cases this will involve nothing more than a 
straightforward extension of the previous results into more detail. It can be expected, however, that at 
least a few erroneous conclusions have been reached, and that in some other instances the true situation 
is more complex than the original study indicated. 

Such points as that brought out by Fred Jansen in his article on Increase in Mass Versus Decrease in 
Force are helpful in this respect, inasmuch as they indicate areas in which further study and 
investigation are required. The particular point brought out by Jansen is that experiments show that the 
energy of a particle increases greatly as its speed approaches the speed of light, in conformity with the 
relation KE = 14mv 2 , whereas the concept of a decrease in the effective force at high speeds, as derived 
from the Reciprocal System, when viewed in the context of the usual relation between force and 
energy, leads to a relatively low energy limit. This question as to the energy relations at high speeds is 
one that had never been critically examined in the context of the Reciprocal System (so far as I am 
aware) prior to the time that Jansen raised the issue at the conference in Salt Lake City in 1978. Now 
that the question has come up, however, such an examination is obviously required. 

Development of the consequences of the postulates of the Reciprocal System shows that motion can be 
imparted to an object only by transferring to it some motion previously existing elsewhere. “Force” is 
merely an artificial construct: a way of looking at such a combination of motions that enables it to be 
more readily handled mathematically. The magnitude of any force is limited by the magnitude (that is, 
the speed) of the motion from which the force originates, consequently there is no such thing as a 
constant force. Newton’s second law of motion must break down as the speed of any object reaches the 
limiting speed in space: the speed of light. The relations between force and energy that prevail at low 
speeds likewise cease to be valid. Actually, these conclusions can be reached by a consideration of the 
definitions of the quantities involved, independently of the additional information contributed by the 
Reciprocal System. Force is defined by the second law: F = ma. Mass can be defined independently of 
this equation—for example, by relation to atomic number. Acceleration can likewise be defined 
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independently. When the equation breaks down, as it does at speeds approaching that of light, the 
quantity defined by the equation is the one whose magnitude changes, not the ones that are independent 
of the equation. 

The explanation of the energy situation at high speeds, in terms of the Reciprocal System, involves two 
of the unique features of that system: 

(1) the basic motion is scalar, and 

(2) it exists only in discrete units. 

The basic scalar motions of our ordinary experience take place in only one scalar dimension; that is, the 
net change of position, inward or outward, during a given time interval, can be represented by a line 
connecting the initial and final positions in a three-dimensional spatial system of reference. Scalar 
motion in two dimensions cannot be represented in such a reference system, but this does not mean that 
such motion is non-existent. It merely means that the conventional reference systems are not capable of 
representing this kind of motion. 

Since speed exists only in units, and the maximum speed in each scalar dimension is one unit, an object 
in the material sector of the universe can have one unit of speed (the speed of light), two units, or three 
units. Fractional units are not possible. Consequently, intermediate speeds do not exist. The equivalent 
of an intermediate speed can, however, be attained by adding reversely directed units of energy to any 
of the three possible speed levels. Because of the inverse relation between speed and energy, the 
addition of n units of energy to a one-unit speed results in a speed of 1-1 In. 

Most matter exists in the form of complex combinations of motions where the net speeds are the 
resultants of many individual speeds of this nature, but we can verify the foregoing conclusion by 
examining the spectral frequencies (radiation speeds) of the simplest atom, the mass one isotope of 
hydrogen. At the atomic level, the expression 1-1/n takes the form 1-1/n 2 , by reason of the inter-regional 
relationship. Thus, the 'H atom can move only at the specific speeds generated by applying discrete 
units of n to the expression 1-1/n 2 . When the atom drops from a higher speed, l-l/(n+a) 2 , to 1-1/n 2 , the 
difference is released in the form of a photon with a speed (frequency) of l-l/(n+a) 2 - (1-1/n 2 ) = 1/n 2 - (1-1/ 
(n+a) 2 ). (When expressed in conventional units, a numerical constant is, of course, required.) Similarly, 
the atom is able to absorb radiation of these frequencies only. The spectral frequencies of more 
complex atoms conform to similar, but more complex, relationships; that is, these atoms, when in the 
gaseous state where they are free to act independently, have characteristic line spectra. 

In conventional theory, the spectral frequencies are considered to be due to transitions between internal 
states of different energy, related to the positions of the electrons in the hypothetical nuclear atomic 
structure. The need for any pure invention of this kind is eliminated by the finding that the speeds (and 
consequently the kinetic energies) of all freely moving atoms are limited to certain specific values. 
These possible speeds are “energy levels” (the expression currently in use), and the changes from one 
speed to another are “transitions between energy levels.” All that is necessary, therefore, to bring the 
existing knowledge of atomic spectra into the Reciprocal System is to change some of the language and 
drop the unnecessary assumption of “internal” changes in the atoms. 

The foregoing explanation of the nature of the increase in speed produced by adding increments of 
energy provides the answer to the problem pointed out by Jansen in his paper. Energy is added in units 
of n applied to the effective speed 1-1/n 2 . As the speed approaches the limiting value, unity, the result 
of further energy increments toward increasing the speed approaches zero. The theory therefore calls 
for a rapid rise in the energy in this speed range, in agreement with the experimental findings reported 
by Jansen. Coincidentally, the acceleration is decreasing at an equally rapid rate, approaching zero as 
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the speed approaches unity. As brought out in my earlier publications, the so-called “constant” forces, 
such as gravitation and electrical forces, are products of motions at unit speed that are applied to the 
acceleration of material objects. The resulting acceleration is proportional to the difference in speeds, 
Vl 2 —v 2 . (In conventional units, v 2 appears as v 2 /c 2 .) 

Just how the factor Vl — v 2 should be applied in the mathematical expressions of the motion depends 
on the definitions that are employed. Inasmuch as force is defined arbitrarily, this factor can logically 
be included in the definition of force, and this was the way in which it was handled in my previous 
publications. Alternatively, force could be defined as constant, in which case the reduction factor 
becomes a mathematical coefficient in the acceleration equation. This equation then becomes 

a = Vl — v 2 F/m . The reduction factor cannot legitimately be applied to the mass, as in conventional 
theory, since mass is a specific property of matter that is (or can be) defined independently of the 
motion equations. The conclusions reached in Jansen’s paper therefore cannot be accepted, but he can 
be credited with bringing up a pertinent issue that needed clarification. 



Gravitation and the Galaxies 

Dewey B. Larson, July 1985 

Today, three centuries after Newton, gravitation is still one of the enigmas of science. "It may well be 
the most fundamental and least understood of the interactions," says Robert H. Dicke. In all of the 
efforts that have been made to formulate a unified physical theory the big challenge has always been to 
bring gravitation within the theoretical framework. One of the most basic problems is to define the 
nature of the phenomenon. According to Einstein's general theory of relativity, the theory that is 
currently accepted (often with some reservations), gravitation is equivalent to a motion. This assertion 
implies that, while it has some of the characteristics of motion, it is actually not a motion. The 
objective of the present discussion is to examine the validity of this conclusion. 

Let us consider a dispersed system of gravitating objects isolated in space. From our present knowledge 
of the gravitational effects, we can deduce that each of these objects will move toward all of the others. 
In this particular case, then, gravitation is a motion, not merely the equivalent of a motion. It is a 
motion that differs in some respects from the motions with which we are familiar, but it is by no means 
unique. The motions of the galaxies, for example, have the same characteristics, except that these 
objects are moving outward away from each other, rather than inward toward each other. All of the 
distant galaxies are observed to be receding from our Milky Way galaxy at high speeds. Unless we 
make the assumption that our galaxy is the only stationary object in the universe, an assumption that 
was repudiated by science long ago, our galaxy is likewise receding from all others. Thus the galactic 
system is one in which all individuals are moving outward away from each other. 

A small scale example of the same kind of motion can be seen in the motion of spots on the surface of 
an expanding balloon, often used as an analogy by those who undertake to explain the nature of the 
motions of the galaxies. Here, too, each individual is moving outward from all others. If the expansion 
is terminated, and succeeded by a contraction, the motions are reversed, and each spot then moves 
inward toward all others, as in the gravitational motion. 

In each of the examples cited, the inward or outward motion of the individual points or objects takes 
place in all directions, which means that the motions have no specific, or inherent, directions. It follows 
that these are scalar motions, defined by magnitude and sign (positive or negative, represented as 
outward or inward in the reference system). Here, then, we observe three different examples of a type 
of motion, the existence of which is not recognized by present-day physical science. 

This lack of recognition is due to the fact that in current practice motion is defined in a manner which 
excludes scalar motion. The prevailing view is that motion is a change of position relative to some 
identifiable point or object, and it is assumed that this change can be represented in a coordinate 
reference system. On this basis, the magnitude and direction of the change are specified by a vector, 
which occupies a definite position in the reference system. But it is evident that a system of scalar 
motions cannot be represented in its true character in this spatial reference system, as the system of 
coordinates has no way of representing simultaneous motion in all directions. In order to make 
representation possible, the scalar system must be coupled to the reference system at some particular 
point, the reference point, as we will call it. This point, or the object at that location, is then seen as 
stationary, or moving vectorially independently of the scalar motion, while all other points or objects in 
the scalar system are portrayed as moving inward toward, or outward away from, the reference point. 

In the case of the galaxies, we take our galaxy as the reference object, and view all of the distant 
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galaxies as moving radially outward from our location. But it can easily be seen that the directions thus 
imputed to the galactic motions are determined by the coupling to the reference system, and are not 
inherent in the motions themselves. For example, if we denote our galaxy as A, the direction of motion 
of galaxy X, as we see it, is AX. But observers in galaxy B see it as moving in the very different 
direction BX, those in galaxy C see the direction as CX, and so on. 

In this particular case, the reference point is the location of the observer, because we assume that we 
are stationary in the spatial reference system that we are using. But in the more general situation, the 
observer is outside the scalar system of motions, and the reference point is determined by whatever 
influence dictates the coupling to the reference system. The expanding balloon, for instance, may be 
resting on the floor of a room, in which case the point that touches the floor is motionless in the 
reference system, and is therefore the reference point for the scalar motion. 

Before this balloon was placed in the reference system, points A and B on the balloon surface were 
moving outward away from each other, and their separation was increasing at a specific rate. 
Immobilization of point A, the reference point, in the reference system did not change the rate of 
increase in the separation between A and B. But the reference system now shows point A as motionless. 
In order to maintain the correct rate of separation between A and B, it is now necessary for the 
reference system to attribute the motion of point A to point B, giving that point an additional motion 
component, over and above its own motion. It can easily be seen that this is a general property of the 
representation of scalar motion in a spatial reference system. The scalar motion of the reference point 
or object has to be attributed to the points or objects with which it is (apparently) interacting. 

With the benefit of this understanding of the relation between the scalar motion and the reference 
system, we can now return to the gravitational problem, and consider the situation in which the 
gravitating object is not free to move in the reference system. Here, present-day physical science is 
faced with a contradiction. The behavior of gravitating objects that are free to move shows that 
gravitation is a motion. But there are gravitating objects that do not change their position in the 
reference system, and therefore are not in motion, as motion is currently defined. The reaction of the 
theorists to the situation has been to evade the issue by treating gravitation as a force rather than as a 
motion. 

At this time, therefore, we need to give some consideration to the relation between force and motion. 
For application in physics, force is defined by Newton's second law of motion. It is the product of mass 
and acceleration: F = ma. Motion is measured on an individual mass unit basis as velocity, or speed 
(that is, each unit moves at this rate), or on a collective basis as momentum, the product of mass and 
velocity, or speed. Momentum was formerly called "quantity of motion," a term that more clearly 
expresses the true nature of the quantity. The time rate of change of motion is dv/dt (acceleration, a) in 
the case of the individual units, and m dv/dt (force, ma) when measured collectively. Thus force is a 
property of a motion, in exactly the same way as acceleration. It is the time rate of change of the total 
quantity of motion, the "quantity of acceleration," we could call it. 

It follows from this that a force cannot be autonomous. Every force is, by definition, a property of a 
motion. Thus force cannot originate in a motionless object. The problem of the motionless gravitating 
objects is therefore not solved by the introduction of the force concept. What is needed is a recognition 
that gravitation is a scalar motion, and that the apparently motionless gravitating object is actually 
moving inward in all directions just as it is when it is moving in free space. But, like the spot on the 
balloon surface that is resting on the floor, and like our Milky Way galaxy, it is coupled to the reference 
system in the location which it occupies, and it is therefore stationary in the context of that reference 
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system. 

The effect of a negative (inward) scalar motion is to decrease the separation between the individual 
members of the scalar system. Inasmuch as the reference object is actually in motion, even though it is 
represented in the reference system as motionless, the gravitational motion of this object contributes to 
the magnitude of the decrease in separation between it and any distant object. And since the reference 
system cannot attribute this contribution to the object that is represented as motionless, it has to 
attribute the entire decrease in separation to motion of the distant object. In the gravitating systems with 
which we are most familiar, one member of each system (the earth, for example) is much more massive 
than the objects with which it is interacting, and becomes the reference object because it is immobilized 
by its own inertia. The contribution of this reference object to the motion of the other objects of the 
gravitating system (falling bodies) is clearly evident, and the reference object is therefore credited with 
exerting a force of attraction on each of these other objects. When it is recognized that gravitation is a 
scalar motion, it can be seen that the motion component, or force, apparently acting against the distant 
object is actually the motion of the reference object itself, misrepresented by the reference system, 
which is incapable of representing the scalar motion correctly. 

The transfer of the motion of the reference object to the objects with which it is interacting explains the 
presence of a "force field" in the space surrounding the reference object. This field is not a tangible 
physical reality. Nor is it a strain in the hypothetical ether, or in space, as asserted in some theories. In 
fact, if there is no other mass within the effective gravitational range of the reference object, the force 
field does not correspond to anything at all, other than potentially. But if a mass is introduced into this 
region, a portion of the gravitational motion of the reference object is transferred to this mass by the 
manner in which the scalar motions are represented in the reference system. Since the reference object 
is moving in all directions, the force field due to its motion is radial, and there is no need for the kind of 
a distortion of space that Einstein's general theory calls for. 

When gravitation is recognized as a scalar motion it becomes evident that the forces due to electric 
charges and the corresponding magnetostatic phenomena (magnetic charges, we may call them) are 
likewise properties of scalar motions. Observationally, these forces differ from the gravitational forces 
only in those respects in which scalar motions are variable; that is, in magnitude and in sign. Here, 
again, the absence of observable motion at the points of origin is due to the fact that the locations of the 
motions (the locations of the charges) are the reference points at which the motion is frozen by the 
coupling of the moving scalar system to the reference system. 

This explanation of the origin of the forces that appear to be exerted on the distant objects provides the 
answer to the long-standing problem of action at a distance. Newton's gravitational law appears to call 
for direct action of one mass on another, regardless of their spatial separation, but many scientists are 
strongly opposed to the idea that a force can be exerted without a physical contact of some kind. The 
prevailing opinion has therefore been that the force must be transmitted through some kind of a 
medium, even though there is no actual evidence to support this assumption. The first hypothesis called 
for transmission through a medium, the ether, which was assumed to exist in space, but this hypothesis 
encountered difficulties because of the contradictory properties that the ether would have to possess in 
order to meet the requirements. It has therefore been succeeded by the concept of space itself as the 
medium, with various kinds of fields located in this space. The need for speculative constructions of 
this kind is now eliminated by the finding that the apparent action at a distance is merely an illusion 
due to the inability of the spatial reference system to represent scalar motion as it actually exists. In 
reality each object in a scalar system is pursuing its own course, independently of the other objects in 
that system. 
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The foregoing discussion of the scalar motion situation should be sufficient to demonstrate that by 
failing to give consideration to the scalar form of motion modem science has made a serious error. It is 
no doubt difficult for most scientists to believe that there could be a major defect in the foundations of 
present-day physical theory, but the facts are clear. The existence of scalar motion is incontestable. As 
pointed out earlier, it is readily observable in several different phenomena. The properties of this kind 
of motion can easily be deduced. Knowledge of these properties then enables identifying additional 
phenomena, including some of the most fundamental features of physical activity, as motions of the 
scalar type. The need for a thorough reconsideration of basic physical theory to take the various 
manifestations of scalar motions into account is therefore clearly indicated. 



Here is the Proof: 

Association of Quasars with Other Astronomical Objects 

Dewey B. Larson 

Here in this diagram, reproduced from D. B. Larson’s book Quasars and Pulsars, is the evidence that 
confirms the reality of Halton Arp’s “associations” of quasars with other astronomical objects, and 
thereby not only provides a conclusive answer to the hotly debated question as to where the quasars are 
located, but also opens the door to a solution of the whole “quasar mystery.” 



In the May 1967 issue of the Astrophysical Journal, Dr. Arp identified a number of instances in which 
the data available from observation indicated, in his opinion, that pairs of objects—radio galaxies or 
quasars—had been ejected in opposite directions as a result of explosive events taking place in large 
central galaxies. If these conclusions are correct, the quasars are not at the “cosmological” distances 
that correspond to their full redshifts, but are at ordinary galactic distances. Arp’s findings have 
received widespread support, but the majority of his colleagues in the astronomical profession have 
preferred the “cosmological” hypothesis, largely because any departure from the standard redshift- 
distance relation raises a very awkward question as to the nature and origin of the excess redshift. 

What Larson has done is to examine the relation between the redshifts of the quasars and those of the 
other objects with which Dr. Arp finds the quasars to be associated. No one else had attempted such a 
correlation, simply because there did not seem to be any object in so doing, inasmuch as there is no 
way, in the context of orthodox physical theory, whereby such a relation could exist. But Larson’s 
results, portrayed graphically in the diagram, show that a specific mathematical relationship definitely 
does exist. 

Of the associations for which sufficient redshift data are available, only four are close enough to enable 
checking the quasar redshift against that of the central galaxy. As the diagram shows, in every one of 
these cases the quasar redshift corresponding to a central galaxy redshift z is z + 3.5z‘ /2 , within the 
margin that can be attributed to known causes of minor deviation. At greater distances correlations can 
be made between the quasar redshifts and those of the radio galaxies, which should be close to those of 
the central galaxies if Arp’s identifications are correct. Redshift data are available for four such 
comparisons, and in three of the four cases a radio galaxy with a redshift z has been found associated 
with a quasar having redshift z + 3.5z‘ /2 . In seven of the eight cases, therefore, the quasar redshift 
exceeds that of an identified associate by an amount 3.5z‘ /2 , where z is the redshift of the associated 
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object. 

The existence of any specific relation between these redshifts obviously means that there is a 
corresponding relation between the objects from which the radiation originates. Larson’s results thus 
clearly verify the reality of at least seven of Arp’s associations, and thereby demonstrate that the 
quasars are spatially contiguous to the associates that Arp has identified. The redshift of the associate is 
thus the recession redshift of the quasar as well, and since the quasars participating in these 
associations can reasonably be regarded as representative of quasars in general, in the absence of any 
indication to the contrary, it follows that Larson’s analysis has established the fact that where the 
recession redshift of a quasar is z, its total redshift is z + 3.5z‘ /2 . 

You may not like this conclusion, because in the context of present-day physical and astronomical 
thought it raises more questions than it answers, but in the long ran science must accommodate itself to 
the results of observation and measurement, not vice versa. The diagram reproduced on page one 
portrays a physical fact that both astronomy and physics will have to leam to live with, however painful 
the necessary readjustment of thinking may be. These data definitely show that the redshift of a quasar 
includes a component in addition to the normal recession redshift, and they further demonstrate that the 
additional component is not something of an independent nature, such as a gravitational effect, it is 
related to and a mathematical function of the normal recession redshift. 

In view of the total inability of conventional physical theory to account for the existence of a redshift 
component of this character, or even to provide a consistent explanation of the more obvious features of 
the quasars, it is appropriate to call your attention to the fact that a new physical theory not subject to 
these limitations has been developed, one in which both the existence and the properties of the quasars 
(including the 3.5z‘ /2 excess redshift) are necessary consequences of the assumptions as to the nature of 
space and time that constitute the basic postulates of the theoretical system. The first half of Quasars 
and Pulsars traces the development of thought from these postulates to the quasars and associated 
phenomena. The remainder of the volume then develops the theoretical characteristics of these 
phenomena and shows that they are in full agreement with the observations. The close correspondence 
between the conclusions reached by Larson from purely theoretical premises and those reached by Arp 
from his observations with the world’s most powerful telescope is particularly striking. 

As Professor Fred Hoyle has emphasized on a number of occasions, conventional physical theory is 
“totally inadequate” to account for the behavior of many of the recently discovered astronomical 
phenomena. In this book we are presenting a theory that can deal with them, one in which the quasars 
and their associates are not freaks or accidents, but part of the great cycle of physical existence, a stage 
through which all matter must pass in due course. Here is the kind of a “revision of the laws of 
physics” that Hoyle has been asking for: one that meets the needs of present-day astronomy. In so 
doing it also supplies the answers to major problems in other areas of physical science; problems that 
are just as real, even though not as spectacular, as the current “mysteries” that perplex the astronomers. 



Motion 

Dewey B. Larson 

Abstract: An extension of the currently prevailing concept of “motion.” The widely 
separated galaxies are all moving radially outward from each other. This motion therefore 
has no specific direction; it is scalar motion. The properties of this type of motion are 
deduced, and it is shown that these are identical with the properties of gravitation and the 
corresponding electrical and magnetic effects. These phenomena are thus identified as 
scalar motions, a conclusion that has some significant implications for basic physical 
theory. 

I do not define time, space, place, and motion, as being well known to all. (Isaac Newton) 

In the three centuries that have elapsed since Newton wrote these words there has been a great deal of 
discussion and controversy about the nature and properties of space and time, but the concept of motion 
remains essentially the same as in his day. To scientist and layman alike, motion is a change of spatial 
position relative to some identifiable point or object. For scientific purposes it is assumed that space 
can be represented in three-dimensional coordinates. Motion is therefore seen as taking place in a 
system of coordinates, a spatial reference system. The change of position in the reference system 
produced by the motion is called a displacement, and is a vector quantity; that is, it has both magnitude 
and direction. Thus motion, as customarily defined, is vectorial motion. 

Meanwhile an enormous amount of additional empirical information has been accumulated, and it has 
become evident that there are observable motions which do not conform to this definition. The 
circumstances under which these motions are encountered are such that attention is directed primarily 
to the origins of the phenomena that are involved, and the peculiarities of the motions themselves have 
been passed over with little attention. However, motion is one of the most basic concepts of physics, 
and anything that throws more light on its nature is a significant and potentially far-reaching addition to 
scientific knowledge. A thorough and critical examination of these deviant types of motion is therefore 
definitely in order. 

Let us look first at the motions of the galaxies. Observations show that all of the distant galaxies are 
moving away from our location at high speeds. Various hypotheses have been advanced as to the origin 
of these speeds. For several decades the favored explanation was the Big Bang, a hypothetical event at 
some singular point in the past in which a gigantic explosion ejected the galaxies (or the matter from 
which the galaxies were subsequently formed) in all directions at the speeds now being observed. More 
recently, the original hypothesis has fallen into disfavor, and has been largely replaced by a hypothesis 
which asserts that the Big Bang was not necessarily an explosion, but was merely the beginning of a 
general expansion of the universe that is now carrying the galaxies outward in space. All of these ideas 
as to the origin of the observed motions are purely speculative, and provide no factual basis for an 
investigation of the motions that are involved. For such a base we will have to look at what is actually 
known about the galactic motions. 

Each of the distant galaxies is observed to be moving radially outward from our Milky Way galaxy. In 
itself, this observation does not seem to involve anything unusual from a motion standpoint. However, 
if we turn our attention to the motion of our own galaxy we do encounter something out of the ordinary. 
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Unless we make the assumption that our galaxy is the only stationary object in the universe, an 
assumption that was repudiated by science long ago, the fact that the other galaxies are all moving 
away from us implies that we are also moving away from all of the others; that is, we are moving 
outward in all directions. Since it is conceded that our galaxy is not unique, it follows that all galaxies 
are moving outward in all directions. Thus the galactic motion has no specific, or inherent, direction. It 
is a motion with magnitude only, a scalar motion. 

Here, then, is a type of motion that does not conform to the definition of "motion” that is currently 
accepted for scientific purposes. Its existence is conceded, but its unusual features have not heretofore 
been subjected to any critical examination because the galactic motion has been viewed as a special 
case, a unique phenomenon. Of course, this is pure assumption. Indeed it is specifically contradicted by 
the existence of small scale examples of the same kind of motion. Typical of these is the motion of 
spots on the surface of an expanding balloon, often used as an analogy to explain the nature of the 
galactic motion. But the physics of expanding balloons are of little interest to the theorists, and no 
significant amount of attention has been paid to this motion either. In fact, most investigators have 
simply ignored the evidence indicating that, in the instances cited, we are dealing with an alternate type 
of motion. 

As a result of this policy, the present-day physical theories that purport to deal with motion in general 
are actually dealing only with one particular kind of motion. This is a serious error. One of its most 
unfortunate results is that some of the important types of motion that participate in physical activity are 
not recognized as motions, and are not treated as motions, because they do not meet the vectorial 
criterion of motion; that is, they do not necessarily cause change of position in the spatial reference 
system. As can readily be seen when we examine the situation more closely, there is an entire class of 
scalar motions that do not qualify as motions on the basis of the vectorial definition. 

Obviously, a system of scalar motions, such as the motions of the galaxies, in which all individuals are 
moving outward in all directions, cannot be represented in a spatial reference system in its true 
character. In order to make representation of the galactic system of motions possible, we assume that 
our galaxy is motionless (although we know that this is not true). By means of this assumption, the 
moving galactic system is coupled to the stationary reference system at one specific point, the reference 
point, we may call it. The galactic situation is typical of scalar systems in general, and we can therefore 
generalize our findings in the following statement, the first of a series of general principles that will 
summarize the properties of scalar motion: 

I. A system of objects moving radially outward from each other (a system of scalar motions) can 
be represented in a stationary spatial reference system only by coupling the moving system to 
the reference system at a reference point. 

It can easily be seen, in the case of the galaxies, that the direction attributed to the motion of any 
specific galaxy is entirely dependent on the point that is arbitrarily assumed to be stationary, the 
reference point. If we designate our galaxy as A, the direction of movement of galaxy X, as we see it, is 
AX. But observers in galaxy B, if they exist, see the direction as BX, those in galaxy C see it as CX, 
and so on. In general, 

II. The direction of a scalar motion, in the context of the reference system, is a property of the 
coupling to the reference system, not an inherent property of the motion. 

Because of the way in which scalar motion has to be represented in the reference system, the reference 
point or object is seen as motionless, or moving vectorially. All other points, or objects in the scalar 
system appear to be moving radially outward from the reference point. The nature of our view of the 
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reference object, the member of the scalar system located at the reference point, is particularly relevant 
to the question as to the existence of hitherto unrecognized scalar motions. We therefore note this fact: 

III. The scalar motion of the reference point or object does not result in any change of position in 
the spatial reference system. 

Another feature of scalar motion that needs to be noted is that because the reference object is arbitrarily 
assumed to be stationary, from the scalar standpoint, whereas it is, in fact, moving, the motion of this 
object has to be attributed to the objects from which it is receding. For example, when galaxy X is 
moving away from us at speed a, our galaxy is simultaneously moving away from galaxy X at some 
speed b. The recession of galaxy X, the magnitude that we observe, is then a+b, rather than the true 
speed a. By coupling the location of our galaxy to the spatial reference system we have transferred its 
motion to the galaxies with which it is apparently interacting. It can easily be seen that this, too, is a 
general proposition. 

IV. The motion of the reference object of a scalar system appears, in the context of the reference 
system, as an additional component of the motion of each of the other objects in that scalar 
system. 

In the case of the galactic recession, the reference point for the scalar motion, the location of our Milky 
Way galaxy, is the point from which the motion is being observed, However, it is the assumption that 
our galaxy occupies a specific position in the spatial reference system that makes it the reference 
object, not the fact that it is the location of the observer. This is brought out clearly in the case of the 
expanding balloon. For instance, if the balloon is resting on the floor of a room, the reference point is 
the point at which the balloon touches the floor, and is thereby immobilized in the spatial reference 
system. The location from which the motion is being observed is irrelevant. 

The point in the reference system to which the reference point of a scalar motion is coupled may move 
vectorially in the same manner as any component of the vectorial system of motions. The expanding 
balloon, for example, may be resting on the floor of a moving vehicle, rather than on a surface that is 
stationary in the reference system. The general principle may be stated as follows: 

V. The reference point of a scalar motion may be in motion vectorially. 

In order to simplify the presentation, the foregoing discussion has been limited to positive (outward in 
the reference system) scalar motions. We will now want to note that scalar motion may be negative 
(inward) as well as positive. For example, the motion of spots on the surface of a contracting balloon is 
identical with that of the spots on an expanding balloon that we have been considering, except that it is 
reversed. 

VI. Scalar motion may be either positive (outward in the reference system) or negative (inward in 
the reference system). 

The foregoing six numbered statements describe the principal properties of scalar motions. In looking 
for evidence of hitherto unrecognized motions of this type, what we need to do is to identify 
phenomena that have these properties. As noted in item III, these motions do not necessarily cause 
changes of position in the spatial reference system. But we can deduce from item IV that the existence 
of forces will be evident. Some consideration of the relation between force and motion is therefore 
required at this point. 

For application in physics, force is defined by Newton’s second law of motion. It is the product of mass 
and acceleration: F = ma. Motion is measured on an individual mass unit basis as velocity, or speed; 
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that is, each unit moves at this rate, or on a collective basis as momentum, the product of mass and 
velocity, or speed. Momentum was formerly called “quantity of motion,” a term that more clearly 
expresses the true nature of the quantity. The time rate of change of motion is dv/dt (acceleration, a) in 
the case of the individual unit, and m dv/dt (force, ma) when measured collectively. Thus force is a 
property of a motion, in exactly the same manner as acceleration. It is the time rate of change of the 
total quantity of motion, the “quantity of acceleration,” we could appropriately call it. 

The significance of this point, in the present connection, is that a force cannot be autonomous. By 
definition, it is a property of a motion. Thus, wherever we find that a force exists, it follows that there 
must necessarily be an underlying motion of which the force is a property. This is a positive 
requirement, with no exceptions. On the other hand, there are physical phenomena in which forces are 
observed to originate at locations where there is no movement in the context of the spatial reference 
system. Physical science is thus confronted with a dilemma. The reaction of the theorists has been to 
ignore the contradiction, and in defiance of the definition of force that is universally accepted, to 
assume that the forces in question are autonomous. 

Gravitational forces, for instance, are assumed to originate, in some unspecified manner, in all matter, 
and that matter may be motionless in the reference system. According to Einstein, gravitation is due to 
a distortion of space by reason of the presence of the matter. But this is not an explanation. It merely 
replaces one question by another. Instead of asking, “How does matter generate gravitation?”, we now 
have to ask, “How does matter distort space?” The attitude of the theorists toward this question is 
expressed by Arthur Eddington. “We do not ask how mass gets a grip on space-time and causes the 
curvature which our theory postulates,” he says. The basic dilemma due to the conflict between the 
definition of force and the assumption that gravitation is autonomous has not been resolved by this 
hypothesis. It has merely been pushed farther into the background where it can be more conveniently 
ignored. 

Recognition of the existence of scalar motion and identification of its properties now provides the 
answer to the gravitational problem. Newton’s law of universal gravitation states that each particle of 
matter exerts a force of attraction on all other particles. From this law we can deduce that if each 
particle were free to move, as the galaxies are, then all particles would move as the galaxies move, but 
in the inverse manner. Just as each galaxy moves outward away from all others, each particle of matter 
would move inward toward all others. Thus gravitation is a motion of the same nature as the recession 
of the distant galaxies. It is a motion without specific direction that has a negative scalar magnitude 
(inward in the context of the reference system) which causes a decrease in the distance between 
particles, whereas the galactic recession is a motion without specific direction that has a positive scalar 
magnitude (outward in the context of the reference system) which causes an increase in the distance 
between objects. We can identify gravitation as an inward scalar motion. 

Einstein took a step toward this conclusion by formulating a “principle of equivalence,” which asserts 
that gravitation is equivalent to a motion. But because he did not recognize the existence of scalar 
motion, his principle asserts that gravitation is equivalent to a vectorial motion. This assumption runs 
into immediate difficulties because the directional characteristics of gravitation are quite different from 
those of vectorial motion. Einstein’s answer to this problem was to abandon Euclidean geometry, and to 
assume a distortion of space by matter. Once the existence and properties of scalar motion are 
recognized, we can take a step beyond Einstein, and say that gravitation is not only equivalent to 
motion, it is a motion. And since it is a scalar motion, the radial force field that we observe is 
automatically explained, without the necessity of making any arbitrary assumption such as that of a 
distortion of space. 
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The big obstacle that has hitherto stood in the way of recognizing that gravitation is a motion is that 
gravitational forces are observed to originate from physical bodies even when those bodies are at rest in 
the reference system. As long as motion is equated with vectorial motion, there is no motion of which 
these gravitational forces could be properties. But when gravitation is identified as a scalar motion, 
everything falls into line. A scalar motion originating at a gravitating object, with the characteristics 
defined in the preceding paragraphs, has exactly the properties that we observe in gravitation. As noted 
earlier, if this object is free to move, it does move in the scalar manner. If it is not free to move, its 
location becomes the reference point for its scalar motion. The magnitude of this motion then becomes 
an added component of the motion of each of the other objects in the scalar system, in accordance with 
the general property of scalar motions as defined above. The gravitational force exerted by massive 
object A is the force aspect of its scalar motion, transferred to the distant objects by reason of the 
immobilization of object A at the reference point. 

The general acceptance of Einstein’s gravitational theory, in spite of those of its features that strain 
credulity to the limit, has been due largely to the willingness of most scientists to go to almost any 
lengths to avoid conceding the existence of action at a distance, which seems to be implied in Newton’s 
gravitational law (although Newton himself refused to speculate as to the nature of the gravitational 
effect). Recognition of gravitation as a scalar motion now solves this problem, as it reveals that the 
apparent action at a distance is merely an illusion resulting from the inability of the conventional spatial 
reference system to represent scalar motion in its true character. 

The magnitude of a scalar motion, the amount of increase or decrease in separation between two 
moving points, is independent of direction, and therefore cannot be altered by the manner in which the 
motion is represented in the reference system. In the case of the expanding balloon, for instance, if we 
visualize the balloon as isolated in space, it is evident that point A on the balloon surface is moving 
away from point B, diametrically opposite, in the direction BA, and at some speed x, while point B is 
moving away from point A at the same speed in the opposite direction AB. If this balloon is placed in a 
reference system in such a manner that point B becomes the reference point—as by placing it on the 
floor of a room with point B touching the floor—the true magnitudes of the motions remain the same, 
but as seen in the context of the reference system they are drastically altered. Point B is now 
represented as motionless, and the entire rate of separation, 2x, has to be attributed to the motion of 
point A. There has not been any action by one point on the other, but because of the shortcomings of 
the reference system, the motion of point B, as seen in that system, has been transferred to point A. 

The same considerations apply to gravitation. Gravitating object A is moving in the direction AB at 
speed x, while gravitating object B is moving in the direction BA at speed y. But because of the 
restrictions that apply to these objects by reason of their participation in vectorial motions, object B 
may be unable to change its position in the reference system. It then becomes the reference object for a 
system of scalar motions, and its speed y is transferred to the other objects in the system, in accordance 
with the general principles previously stated. Thus the speed of object A, which is actually x, is seen, in 
the context of the reference system, as x+y. In the usual case, the reference object B (for example, the 
earth) is much more massive than the distant object A (a falling body, perhaps). The transferred motion 
y is therefore much greater than the true motion x of object A, and the responsibility of object B for the 
greater part of the motion x+y is easily recognized. It thus appears that object B is exerting a force on 
object A causing it to accelerate—the action at a distance that is so repugnant to most scientists. As can 
be seen from the foregoing explanation, there is no such action. What we observe is merely an illusion 
due to viewing the motion in terms of a reference system that is incapable of representing it correctly. 
Each of the gravitating objects is actually pursuing its own course, independently of the others. 
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When gravitation is thus identified as a scalar motion, it becomes evident that the forces due to electric 
charges and the corresponding magnetostatic phenomena (magnetic charges, we may call them) are 
likewise properties of hitherto unrecognized scalar motions, Observationally, these forces differ from 
the gravitational force only in those respects in which scalar motions are variable; that is, in magnitude 
and in sign. Here again, the absence of observable motion at the point of origin of the force is due to 
the fact that the location of this motion (the location of the charge) is the reference point at which the 
motion is frozen by the coupling of the moving scalar system to the fixed reference system. 

From the points brought out in the foregoing paragraphs, it can now be seen that Newton’s assertion 
that motion is “well known to all” is very much in error. As it actually exists in the physical universe, 
motion is not the simple system of changes of position defined by vectors in a spatial reference system, 
as seen in current scientific theory. It is a complex system in which various types of scalar motion 
coexist with the vectorial motions, and interact with them. These scalar motions cannot be represented 
in their true character in a spatial coordinate system. 

To many, perhaps most, scientists this is an unwelcome conclusion, because it obviously calls for a 
critical reappraisal of basic physical relations to take the role of scalar motion into account. But it is not 
theory or speculation; it is an inescapable result that necessarily follows when we correlate the 
observable facts. Both the currently accepted concept of “motion,” and the prevailing view of the 
relation between motion and the reference system are clearly due for some radical reconstruction. 

D. B. Larson 
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Preface 

Ever since the dawn of science, the ultimate objective of the theoreticians in the scientific field has 
been to devise a general physical theory: one in which all physical phenomena are derived from a 
single set of premises. As expressed by Richard Schlegel of Michigan State University: 

In a significant sense, the ideal of science is a single set of principles, or perhaps a set of 
mathematical equations, from which all the vast process and structure of nature could be 
deduced. 

Up to the present time, all of the many efforts along this line have been fruitless. It has not even been 
possible to derive the relations in one major physical field from general premises; that is, without 
making assumptions specifically applicable to that particular field and to that field only. But, the 
development of the Reciprocal System of theory has now produced just the kind of a thing that Dr. 
Schlegel describes: a set of basic postulates whose necessary consequences are sufficient in themselves 
to describe a complete, theoretical universe. 

More than 90% of the conclusions derived from these postulates are in agreement with concurrent 
scientific thought and are not contested. Thus, the Reciprocal System is not only a general physical 
theory; it is a general physical theory that, on the basis of present knowledge, is at least 90% correct. It 
therefore constitutes a significant advance in scientific understanding, irrespective of the judgment that 
may ultimately be passed upon the remaining 10% of the conclusions derived from the theory. 

Under the circumstances, many individuals are interested in making a critical examination of the 
development of thought from the fundamental postulates to the various conclusions in order to satisfy 
themselves that this development is, in fact, purely deductive. This present work has been designed to 
facilitate such an examination. In the previous publications which introduced the new theoretical 
system it was, of course, necessary to devote much of the text to explanation and argument, and even 
though these works have emphasized the fact that all of the conclusions reached in the theoretical 
development are derived solely from a determination of the consequences of the postulates, many 
readers have been unable to follow all of the logical development of the various lines of thought. It is 
probably that this is due, at least in large part, to a tendency to expect something of a more esoteric 
nature—some magic formula or all-embracing mathematical expression—rather than the simple “if 
this, then that” type of deductive development by which the theoretical structure has been constructed. 
In any event, it has seemed advisable to supplement these previous publications with a presentation 
which will cover the basic portions of the new system of theory without explanation or argument, and 
will concentrate entirely on a step-by-step derivation of the pertinent points. 


This paper has been placed in the Public Domain by Dewey B. Larson, 1986. 
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This presentation as it now stands (subject to possible extension later) is essentially no more than a 
sample; it carries the development of theory forward only a few steps. But even this very modest start 
toward a determination of the consequences of the postulates already brings us to the point where some 
of the most important features of the physical universe have been duplicated by the theoretical features 
that have emerged. Already, in this very early stage of the theoretical development, we find that the 
universe defined by the theory is expanding (as the observed universe does). It contains radiation, 
consisting of individual particles (photons) which travel outward at unit speed (the speed of light) in all 
directions from various points of emission, followed a wave-like path (in full agreement with the 
properties of radiation as observed.) The speed of light, and of radiation in general, in this universe is 
constant, irrespective of the reference system (as it is in the observed universe). 

The theoretical universe contains matter, consisting of individual atoms (as the observed universe 
does). This matter is subject to gravitation, which acts instantaneously, without an intervening medium, 
and in such a manner that it cannot be screened off or modified in any way (just as gravitation does in 
the observed universe, although most theorists close their eyes to these facts because they cannot 
account for them). In this theoretical universe, there are a specific number of different kinds of atoms 
with different properties; the chemical elements (as in the observed universe). These elements 
constitute a series, each member of which differs from its predecessor by one unit of a particular kind, 
and the series is divided into groups and sub-groups with certain group characteristics (all of which is 
in full agreement with observation). There are additional types of units similar to, but less complex 
than, the atoms, which have some, but not all, of the properties of the atoms (also in agreement with the 
observed properties that are currently assumed to exist). 

In the light of this demonstration of how the major features of a theoretical counterpart of the observed 
physical universe—radiation, matter, gravitation, the galactic recession, atomic structure, etc.—can be 
derived by a relatively simple logical development of the conclusions that are implicit in the postulates 
of the theory, it should not be difficult to understand how the theoretical universe can be extended into 
great detail by further application of the same process of following out the logical implications of the 
postulates and the conclusions previously derived. Furthermore, it is clear, even at this very early stage 
of the investigation, that this development is capable of resolving some of the most serious issues 
facing current science. 

The manner in which the development of the theoretical structure leads to a unique set of numerical 
values for each chemical element—a series number, and three rotational displacement values—also 
shows how the mathematical character of the theoretical universe emerges side by side with the 
qualitative relationships. Obviously, these sets of numbers are the means by which the elements enter 
into the mathematical aspects of the many physical relations that appear later in the development, and 
the simple manner in which they are deduced from the basic premises should serve as an explanation as 
to why nothing of a more complex mathematical nature than simple arithmetic is needed in the early 
stages of the inquiry. 

The fundamental postulates, together with some comments concerning the interpretation of the 
language in which they are expressed, are stated in Section A. The statements that follow are 
sequential; that is, each is a necessary consequence of the statements that have preceded it, either in the 
postulates themselves, or in previous deductions from the postulates. The justification for asserting that 
each specific conclusion is a necessary consequence of something that preceded this may not always be 
obvious, but the objective of the present work is to identify the specific items entering into the system 
of deductions leading from the postulates to the various theoretical conclusions, and to show how each 
fits into the deductive pattern. Everything which might tend to divert attention from this objective, such 
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Deductive Development 

Each of the following statements is a deduction from the postulate and the preceding statements. The 
objective of the deductive development is to determine what can exist in the theoretical universe 
defined by the premises of the theory. In most cases it will be evident that the entity or phenomenon 
that theoretically can exist is identical with one that does exist in the actual physical universe, and there 
are no definite conflicts in any case. To the extent that the outline has been carried, the theoretical 
universe is thus a correct representation of the observed physical universe. 

(1) Motion, as defined, is measured in terms of speed, the scalar magnitude of the relation 
between space and time. 1 

(2) By reason of the postulated reciprocal relation between space and time, each individual unit of 
motion 2 is a relation between one unit of space and one unit of time, a motion at unit speed. 

(3) We define the primary motions as those which can exist independently of the existence of 
motions of other types. 

(4) According to our definition, motion involves a uniform progression of both space and time. 
We define a point, or segment, on the line of the space progression at a given time as a 
physical location in space. 

(5) Inasmuch as we postulate that the universe is three-dimensional, we may represent the scalar 
progression of space by a line in a stationary three-dimensional spatial reference system, 
measuring the corresponding progression in time by means of a scalar device, a clock. In this 
reference system, a positive motion is represented as outward from a reference point, and a 
negative motion as inward. The terms outward and inward will be used in preference to 
“positive” and “negative” to avoid possible confusion with another use of the latter set of 
terms. 3 

(6) The initial point of the progression of an individual unit of motion is zero. As the distance 
between two points cannot be less than zero, it follows that the primary motions are 
necessarily outward, 4 increasing the distances relative to the initial points. 

(7) This progression is scalar. It is simply outward without any inherent direction. Motion 
outward from the initial point of the progression is therefore outward from all points of 
reference. 5 

(8) From the foregoing, any two physical locations are progressing outward from each other at 
unit speed; that is, their separation is increasing at the rate of one unit of space per unit of 
time. 

(9) We define the natural system of reference as that system in which the primary motions do not 
cause any change in the positions of physical locations. 

(10) From (8) it follows that the natural system of reference is progressing outward at unit speed 


1 Do not consider “motion” as “something moving,” but simply a ratio of a quantity of space, to a quantity of time. 

2 A “unit” is a quantity of 1, not a container. You cannot have a box of 45 mph’s, but you could increase your speed by 
increments of 45 mph, as “unit” increments. 

3 Outward can also be considered as away from the reference point, and inward, towards the reference point. 

4 When you are standing on a reference point, whichever direction you move will be away from that reference point, 
hence “outward.” 

5 Consider outward, scalar motion as expansion, and inward, scalar motion, as compression. 
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relative to the spatial system of reference. 

(11) We identify unit speed as the speed of light. 

The various features of the theoretical universe emerge from the deductive development without labels. 
It is therefore necessary to identify the physical phenomena to which they correspond. The correlation 
is usually quite evident, as in this instance. In any event, it is self-verifying, as any error would quickly 
show up in the subsequent development. 

(12) Since the postulate specifies that nothing exists other than discrete units of motion, and the 
natural reference system is a direct consequence of the existence of the primary units, this 
reference system is the framework, or background, of the universe of motion, and does not 
represent any activity in that universe. The natural system of reference, as defined, is therefore 
the physical zero, or datum level, from which all physical activity extend. 

(13) We identify the outward progression of the natural reference system relative to the stationary 
system of reference as the “expansion of the universe” reported by the astronomers. 6 

At this point we have arrived, by deduction from our basic premises, at an explanation of the general 
background of the physical universe that is essentially in agreement with the astronomers’ assumption. 
(Our derivation leads to a uniform outward speed, rather than a speed that varies with the distance, as 
produced by the kind of an expansion assumed by the astronomers, but this difference is easily 
accounted for, because there is a known force, gravitation, that acts against the outward motion, with a 
magnitude varying as an inverse function of distance.) 

The advantage of deriving this explanation of the universal background from a set of general premises, 
rather than merely assuming its existence, lies in the fact that further deductions can be made from 
these same premises. Instead of a single process involving the universe as a whole, the explanation that 
we have just derived from the premises of the theory of the universe of motion identifies the expansion 
as the result of outward scalar motions of individual physical locations. This opens the way for the 
existence of other scalar motions of the same physical locations, independent motions, as we will call 
them. 

(14) Once the primary units of motion are in existence, units of inward scalar motion can be 
superimposed on the outward units. The net magnitude of the two motions is zero, and the 
combination therefore has no physical properties in a spatial reference system, but it 
constitutes a base upon which other combinations can be formed. 

(15) As stated in our definition, motion is a progression. Thus it is not a succession of jumps, even 
though it exists only in discrete units. There is progression within the unit, as well as unit by 
unit, simply because the unit is a unit of motion (progression). The significance of the discrete 
unit postulate is that discontinuity can occur only between units, not within a unit. 7 But the 
various stages of the progression within a unit can be identified. 

(16) The continuity of the progression within the units enables the existence of another type of 
scalar motion of physical locations. This is a motion in which there is a continuous and 
uniform change from outward to inward and vice versa; that is, a simple harmonic motion. At 
this stage of the development only continuous processes are possible, but a continuous change 
from outward to inward and the inverse is just as permanent as a continuous outward or 

6 Th e Hubble Expansion. 

7 Larson describes this progression as a moving chain versus a moving rope. A chain can only be bent where the links 

join, “between units.” If the links are really tiny, the chain looks like a rope, but still behaves like a chain. 
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inward motion. 8 

(17) In the two-unit complete cycle of the simple harmonic motion the net change of the spatial 
position of the physical location is zero. As represented in the spatial reference system, the 
two-unit combination remains stationary in the dimension of motion. 

(18) From (10) it follows that the physical location occupied by that motion combination (17) 
moves outward at the speed of light in a second dimension. 9 

(19) The path of the combined progressions then takes the form of a sine curve. 10 

(20) We identify such scalar motion combinations as photons. A system of photons is 
electromagnetic radiation. 

This derivation shows why radiation has the properties of a wave as well as those of particles. It is 
composed of particles (discrete units), but the motion (progression) of these particles is wave-like. 

(21) The outward movement of physical locations due to the motion of the natural reference system 
relative to the stationary spatial system carries with it not only the photons, but also any other 
physical entities that occupy such locations. 

In addition to the photons, there are certain other massless particles that have no known motion- 
producing mechanism and must therefore remain stationary in the natural system of reference, unless 
acted upon by some outside agency. There are also objects—very distant galaxies—that do have a 
motion-producing mechanism (gravitation), but are so far away that the gravitational motion toward 
our location has been reduced to negligible levels. All of these objects behave exactly as required by 
the theory; that is, they move outward relative to the spatial reference system at the speed of light. 

(22) There is no inherent relation between the time magnitudes involved in the different 
dimensions of the photon motion. One is the time of the progression of the natural reference 
system. The other is independent of this progression. Thus the frequency of the radiation, the 
number of cycles per unit of the linear progression, can take any value, subject only to the 
capability of the process whereby the radiation is produced. 

(23) The postulate that the universe is three-dimensional means that three independent magnitudes 
are required for a complete definition of each of its basic quantities. Thus three dimensions of 
scalar motion are possible. In order to distinguish these purely mathematical dimensions of 
motion from the dimensions of space, which are geometrical as well as mathematical in the 
context of a spatial reference system, we will refer to them as scalar dimensions. 

(24) Only one dimension of motion can be represented in a three-dimensional spatial system of 
reference. Each motion shown in such a system is represented by a vector, a one-dimensional 
quantity having both magnitude and direction, and any combinations of such motions can be 
represented by the vector sum, which is likewise one-dimensional. 

(25) A scalar motion has magnitude only, and no inherent spatial direction. It therefore has to be 

8 It has been argued that an SHM, being an accelerated motion, cannot be primary nor continuous without the application 
of force. Prof. KVK Nehru addresses this issue, along with the alternate concept of birotation, in the paper, “The Law of 
Conservation of Direction.” 

9 All three scalar dimensions default to unit speed, the speed of light, so with a direction reversal in just one dimension, 
there are still two “free” dimensions to carry the SHM outward at the speed of light. All motion that has a “free” 
dimension will be observed as moving at the speed of light. 

10 It has been argued that in point (15), “discontinuity can occur only between units, not within a unit,” the path would be a 
square wave, not a sine curve. This is discussed in Prof. KVK Nehru’s paper (footnote 8). 
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given a direction in order to be represented in a spatial reference system. 

(26) To give directions to the members of a system of scalar motions, it is necessary to couple one 
of the moving locations to the stationary reference system in such a way that it is represented 
as motionless. The directions imputed to the other motions of the system are then determined 
by their relation to this assumed motionless reference point. 

For example, if we designate our galaxy as A, the direction of the motion of distant galaxy X, 
as we see it, is AX. But observers in galaxy B see galaxy X as moving in a very different 
direction BX because they use a different reference point. This contrasts sharply with the 
directions of the motions of our ordinary experience—vectorial motions—which are the same 
regardless of the location from which they are being observed. In this vectorial case the 
direction is the property of the motion. 

(27) From (25) and (26), it follows that the factors which determine the direction of a scalar motion 
are independent of those which determine the magnitude. The direction is a result of the nature 
and location of the coupling of the motion to the reference system. It may be a constant 
direction, as in the outward travel of the photons of radiation, or it may be a rotationally 
distributed direction, one that is continually changing. 

(28) From (27), the translational motion of a photon, instead of being unidirectional as in (18), may 
be rotationally distributed in the reference system. The motion thus distributed, which we will 
call a scalar rotation, is a linear progression with a constant magnitude but a continually 
changing direction. 11 

(29) From (23), scalar rotation can take place coincidentally in three dimensions. From (24), 
however, it can be represented in a spatial reference system only on a one-dimensional basis. 
The magnitudes of the motions in the three dimensions are additive, and can be represented as 
a total, but the directions of the different distributions cannot be combined. The representation 
in the reference system therefore indicates the correct magnitude (speed) of the three- 
dimensional motion, but shows only the directions applicable to the single dimension of the 
motion that is parallel to the dimension of the reference system. 

(30) In the absence of any specific restrictive factor, rotationally distributed scalar motions are 
distributed over all spatial directions. The magnitude of such a motion toward a point in any 
given direction is therefore inversely proportional to the second power of the intervening 
distance. 

This is the origin of the “inverse square law.” 

(31) Inasmuch as the natural reference system progresses outward at unit speed relative to the 
spatial reference system, no further increment of outward speed is possible, because of the 
discrete unit postulate. The net total magnitude of a rotationally distributed linear motion must 
therefore be inward. 

(32) If the scalar motion is less than three-dimensional, the basic photon will move outward as 
radiation in a vacant dimension and the motion combination will disintegrate. In order to be 
stable, the rotationally distributed motion must therefore be three-dimensional. 

11 Larson bases his work on linear velocity and does not recognize the concept of angular velocity as a primary motion. In 

the RS2 research, both are considered primary, the yin (angular) and yang (linear) aspects of motion. Consider that in a 

vacuum where no other forces are present, you can throw a baseball with linear velocity, or spin it in place with an 

angular velocity. Both will retain their velocity, forever, and are therefore primary motions. 
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(33) The three-dimensional combination of vibrational and rotationally distributed motions appears 
in the reference system as an identifiable object moving inward in all directions. We identify 
such an object as an atom or a sub-atomic particle. Collectively, the atoms and particles 
constitute matter. 

(34) We identify mass as a measure of the net magnitude of the rotationally distributed scalar 
motions of matter. We identify the observable inward-directed effects of this motion as 
gravitation. The magnitude of the gravitational effect is therefore directly proportional to the 
mass. 

(35) The inward gravitational motion of the atoms results in the formation of material aggregates of 
various sizes. In these aggregates the atomic motions (and masses) are independent and 
additive. 

(36) The outward motion due to the progression of the natural reference system always takes place 
at unit speed, regardless of the size of the aggregate or the distance that is involved (8). The 
net relative motion of any two gravitating objects with no additional motions is the algebraic 
sum of the unit outward motion and the inward gravitational motion. 

Because of the spherical distribution of the gravitational motion in the reference system, the 
magnitude of the motion of one unit of matter toward another is inversely proportional to the 
square of the intervening distance. 

(37) At relatively short distances gravitation predominates and the net motion is inward. Since the 
gravitational motion decreases with distance, while the outward progression remains constant, 
the opposing motions reach equality at some greater distance, which we will call the 
gravitational limit. Beyond this distance the net motion is outward, increasing with distance, 
and approaching unity (the speed of light) at extreme distances. 

This theoretical pattern of net speeds is verified observationally by measurements of the 
Doppler shift in the radiation received from the distant galaxies. 

(38) The conventional spatial reference system in conjunction with a clock for measuring time 
represents a physical situation in which the space component of the progression of the natural 
reference system is neutralized by gravitation, while the time component progresses at the full 
normal rate. In this reference system, the space progression, as indicated by the motion of a 
massless object, appears as a one-dimensional motion through three-dimensional space. 

(39) Since we postulate a reciprocal relation between space and time, each of the deductions 
expressed in the foregoing numbered statements is also valid in the inverse form; that is, with 
space and time interchanged. 

(40) We identify the time component of the progression of the natural reference system as the 
“flow of time” registered on a clock. 

(41) It follows from (39) that motion in time takes place in three dimensions, in the same manner 
as motion in space. The time component of the progression of the natural reference system 
(clock time) is a one-dimensional outward motion through a stationary three-dimensional 
temporal system of reference, in which independent motions at different speeds and different 
directions also take place. 

(42) Motion at unit speed causes unit change of position in both the spatial reference system and 
the temporal reference system. It is a motion in time as well as a motion in space. 
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(43) When motion takes place in time, the constant progression analogous to clock time is in space, 
and would be measured by some kind of a “space clock.” But the rates of progression are the 
same, one unit of space and one unit of time per unit of motion. Thus the measurements 
relative to the “space clock” are identical with those relative to a clock that registers time, if 
expressed in the same units. 

(44) As noted in (2), the space-time ratio in the units of motion is fixed at unity by the reciprocal 
postulate. It follows that a reduction of speed—as, for instance, by an increase in the distance 
between gravitating objects—does not alter the ratio of space to time in the effective motion; it 
reduces the proportion of the total motion that is effective in increasing the spatial separation 
of the objects. This effective portion of the motion increases the separation by x units of space 
per one unit of clock time, where x is a fraction, and because of the fixed relation between 
space and time in the individual units, also increases the separation in time by x units. 

(45) Where only one motion is involved, the x units of time are coincident with the time 
progression, and do not enter separately into the determination of the speed. But if two objects 
are both moving, their relative position in space may change at a rate exceeding unity by some 
quantity x. From (44), the change in the separation in time then also exceeds unity (clock time) 
by x. The speed is (l+x)/(l+x)=l. Thus, if at least one of the two objects is a photon (or other 
object moving with unit speed), the relative speed is always unity. This agrees with statement 
( 8 ). 

This is the explanation of the observed fact that the speed of light is independent of the 
reference system. 

(46) Where motion at a speed greater than unity (motion in time) takes place under conditions that 
preclude actual changes of position in time, this motion acts as a modifier of the spatial 
motion; that is, a motion in equivalent space. The spatial equivalent of a temporal magnitude x 

is V . 

x 

(47) Where scalar motion in space is three-dimensional, the speed in one of the dimensions may be 
greater than unity. But, as indicated in (29), the effective magnitude of a combination of 
motions is determined by the net total of the scalar speeds, and because there are two low 
speed dimensions, the net speed is less than unity. In this case, then, the motion in the high 
speed dimension acts as a motion in equivalent space and modifies the magnitude of the 
change of position in space, rather than causing a change of position in time. 

(48) We identify the material atoms with scalar rotation in equivalent space as the atoms of the 
electronegative elements. 

(49) We also encounter motion in equivalent space within the units of space. Here no modification 
of the normal progression of space can take place (because of the discrete unit postulate), but 
motion can take place in time. Inasmuch as this motion within the spatial unit does not alter 
the position in time of the unit as a whole, the changes within the unit that result from the 
motion are observed in equivalent space rather than in actual time. 

(50) The existence of a spatial unit, where motion has properties quite different from those 
prevailing in the region outside the unit, explains the discontinuity in physical properties at 
very short distances that has led to the development of the quantum theory. 

(51) The progression of the natural reference system relative to the spatial system of reference is 
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(17) In the two-unit complete cycle of the simple harmonic motion the net change of the spatial 
position of the physical location is zero. As represented in the spatial reference system, the 
two-unit combination remains stationary in the dimension of motion. 

(18) From (10) it follows that the physical location occupied by that motion combination (17) 
moves outward at the speed of light in a second dimension. 9 

(19) The path of the combined progressions then takes the form of a sine curve. 10 

(20) We identify such scalar motion combinations as photons. A system of photons is 
electromagnetic radiation. 

This derivation shows why radiation has the properties of a wave as well as those of particles. It is 
composed of particles (discrete units), but the motion (progression) of these particles is wave-like. 

(21) The outward movement of physical locations due to the motion of the natural reference system 
relative to the stationary spatial system carries with it not only the photons, but also any other 
physical entities that occupy such locations. 

In addition to the photons, there are certain other massless particles that have no known motion- 
producing mechanism and must therefore remain stationary in the natural system of reference, unless 
acted upon by some outside agency. There are also objects—very distant galaxies—that do have a 
motion-producing mechanism (gravitation), but are so far away that the gravitational motion toward 
our location has been reduced to negligible levels. All of these objects behave exactly as required by 
the theory; that is, they move outward relative to the spatial reference system at the speed of light. 

(22) There is no inherent relation between the time magnitudes involved in the different 
dimensions of the photon motion. One is the time of the progression of the natural reference 
system. The other is independent of this progression. Thus the frequency of the radiation, the 
number of cycles per unit of the linear progression, can take any value, subject only to the 
capability of the process whereby the radiation is produced. 

(23) The postulate that the universe is three-dimensional means that three independent magnitudes 
are required for a complete definition of each of its basic quantities. Thus three dimensions of 
scalar motion are possible. In order to distinguish these purely mathematical dimensions of 
motion from the dimensions of space, which are geometrical as well as mathematical in the 
context of a spatial reference system, we will refer to them as scalar dimensions. 

(24) Only one dimension of motion can be represented in a three-dimensional spatial system of 
reference. Each motion shown in such a system is represented by a vector, a one-dimensional 
quantity having both magnitude and direction, and any combinations of such motions can be 
represented by the vector sum, which is likewise one-dimensional. 

(25) A scalar motion has magnitude only, and no inherent spatial direction. It therefore has to be 

8 It has been argued that an SHM, being an accelerated motion, cannot be primary nor continuous without the application 
of force. Prof. KVK Nehru addresses this issue, along with the alternate concept of birotation, in the paper, “The Law of 
Conservation of Direction.” 

9 All three scalar dimensions default to unit speed, the speed of light, so with a direction reversal in just one dimension, 
there are still two “free” dimensions to carry the SHM outward at the speed of light. All motion that has a “free” 
dimension will be observed as moving at the speed of light. 

10 It has been argued that in point (15), “discontinuity can occur only between units, not within a unit,” the path would be a 
square wave, not a sine curve. This is discussed in Prof. KVK Nehru’s paper (footnote 8). 
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existing motion will merge with this previously existing motion, merely altering its 
magnitude. Formation of a compound motion, a combination that retains the distinction 
between its components, therefore requires the addition of an incompatible motion. 

(58) Except where outside forces intervene, the added motion must oppose the original in order to 
achieve stability. Otherwise there is nothing to hold the components together. The opposition 
reduces the net total magnitude of the motion, and since lower numbers are more probable 
than higher numbers, this makes the combination more probable than independent existence of 
the components. 

(59) A numerical constraint on the combinations is imposed by the discrete unit postulate. Addition 
of two inward units of motion to the unit outward progression of the natural reference system 
produces one net inward unit, the limiting value. The maximum linear addition to a motion 
combination is thus two units. 

(60) Where the motion is n-dimensional, the maximum is two units in each dimension, a total of 2 n 
units. 13 

(61) Scalar motion is measured in terms of speed (or inverse speed). As we have seen, however, the 
natural datum level is at unity, not at zero. The natural speed magnitudes are therefore the 
deviations from unity. A deviation downward from unity, 1/1 to 1 In, has the same natural 
magnitude, n-1 units, as a deviation upward from 1/1 to nil. In dealing with the basic scalar 
motions we will therefore use the deviations rather than the speeds measured from zero. We 
will call these deviations “ speed displacements ,” abbreviated to “displacements” where the 
meaning is clear. 

(62) Where quantities are reciprocally related, the choice as to which should be called “positive” is 
purely arbitrary. It will, however, be convenient to refer to the phenomena of our ordinary 
experience as positive. Since the speeds in our local environment are below unity, we will call 
a decrease in speed from 1/m to 1 In a positive displacement of n-m units, and an increase in 
speed from ml 1 to nil a negative displacement of n-m units. 

(63) The photon, as defined in (20), is a vibrating unit that moves outward translationally at the 
speed of light. As noted in (22) the frequency of the vibration is limited only by the capacity 
of the production process. The atom, defined in (33) is likewise a vibrating unit with an added 
linear (scalar) motion, but in this case the linear motion is rotationally distributed over all 
directions, and the rotational character of the added motion imposes some restrictions on the 
numerical magnitudes. 

(64) A one-dimensional scalar rotation (28) of the linear vibrational unit generates a two- 
dimensional figure, a disk. A scalar rotation of the disk around another axis generates a three- 
dimensional figure, a sphere. This exhausts the available dimensions. The basic scalar rotation 
of the atom is therefore two-dimensional. 

(65) While no further rotation of the same kind (inward) is possible, the entire combination of 
motions can be given an outward scalar rotation around the third axis. This conforms to the 
requirements of (57)—it is a one-dimensional addition to a two-dimensional motion—and 
those of (58)—it is an outward motion added to an inward motion. 


13 In three dimensions, a total of 2 3 = 8 units is possible, not 2+2+2=6, as the effect of dimensional motion is to double the 
prior number. In a single dimension, there are two possibilities; double for 2D to four, and in 3D, double four to eight. 
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(66) The vibrational speed displacement of the basic photon may be either positive (less than unity) 
or negative (greater than unity). For the present, we will consider only those combinations in 
which the basic vibrational displacement is negative. We will call this system of combinations 
the material system. The system based on the positive photon speed will be called the cosmic 
system. 

(67) From (58) we find that where the vibrational displacement is negative the net total rotational 
displacement must be positive. 

(68) Where a one-unit positive rotational displacement is applied to a one-unit negative vibration, 
the net total speed displacement (a scalar quantity) is zero. This combination of motions has 
no effective deviation from unit speed (the physical datum) and therefore has no observed 
physical properties. We will call it the rotational base of the material system. A similar 
combination with positive vibration and negative rotation is the rotational base of the cosmic 
system. 

(69) For convenience, we will represent the different motion combinations of this type of sets of 
numbers representing the speed displacements in the three scalar dimensions. We will specify 
only the effective magnitudes of the displacements and we will use the letters M and C to 
indicate whether the combination belongs to the material or the cosmic system. The 
displacement magnitudes will be expressed in the form M a-b-c, where a and b are the 
effective displacements of the two-dimensional rotation, which we will call the magnetic 
rotation, and c is the effective displacement of the one-dimensional, or electric rotation. 
Negative (spatial) displacements will be enclosed in parentheses. On this basis, the material 
rotational base is M 0-0-0, and the cosmic rotational base is C 0-0-0. 

(70) To the material rotational base we may add a unit of positive electric rotational displacement 
(that is, one unit of effective one-dimensional scalar rotation), producing M 0-0-1, which we 
identify as the positron. Or we may add a unit of negative electric displacement, producing 
M 0-0-(l), which we identify as the electron. These are the first members of a series of 
combinations that we identify as the sub-atomic particles of the material system. 

(71) Addition of a magnetic (two-dimensional) displacement unit to the material rotational base 
produces M V 2 -V 2 -O. There are no half units, but a magnetic unit occupies both dimensions, and 
we therefore credit half to each. We identify this combination as the muon neutrino . 14 

(72) At the unit level, the magnetic and electric displacement units are numerically equal; that is, 
1=1. Addition of a unit of negative electric displacement to the muon neutrino therefore 
produces a combination with a net total rotational displacement of zero. We identify this 
combination, M Vi-'A-l 1), as the electron neutrino (hereinafter referred to simply as the 
neutrino). 15 

(73) Geometrical considerations indicate that two photons—in different scalar dimensions—can 
rotate around the same central point without interference as long as the rotational speeds are 
the same, thus forming a double structure. Any rotational combination with two or more net 
units of rotational displacement can take the double structure. 

(74) This introduces a new situation: the existence of competing structures. The aim of our 
development of the consequences of the postulates of the theory of the universe of motion is to 

14 The muon neutrino was called a “massless neutron” in Larson’s earlier books. 

15 Because of the electron neutrino’s net displacement of zero, it can pass through any structure without interference. 
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determine what can exist in that theoretical universe. Thus far we have been able to identify an 
existing feature of the observed physical universe corresponding to each of the entities and 
phenomena that we have found that can exist in the theoretical universe. From now on we will 
have to consider the possibility that the existence of certain structures may preclude the 
existence of competing structures. The result of the competition in each case is a matter of 
relative probability. Where the probabilities are nearly equal, the structures may coexist. 
Otherwise, the structure that is most probable (in a given set of circumstances), is the only one 
that exists under those circumstances, other than momentarily. 

(75) The double rotational structure is more compact, and therefore more resistant to disruption 
than the equivalent single structures. This gives it a sufficient margin of probability to 
preclude the existence of any significant quantity of the competing single structures (unless 
external forces intervene). 

(76) We identify the double rotational combinations as atoms. 

(77) The combination V 2 -V 2 -I has a total net rotational displacement of 2 and is excluded by (75). 
The two-unit magnetic structure M 1-1-0, and its positive derivative M 1-1-1, which have net 
displacements of 2 and 3 respectively, are likewise excluded for the same reason. But the 
negative derivative M l-l-(l) can exist as a particle, since its net displacement is only one 
unit. We identify it as the proton. 

(78) A double rotating system with only one net unit of displacement can be formed by a 
combination of a rotation of the proton type, M l-l-(l) and a rotation of the neutrino type, 
M Vi-'A-i 1). We identify this combination, M l 1 /2-l 1 /2-(2), as the mass 1 isotope of hydrogen. 
Since the second rotation has a net displacement of zero, the probability difference between 
this double structure and the equivalent single structure, the proton, is small. These structures 
therefore coexist under appropriate conditions. 16 

(79) If the cosmic neutrino type of rotation, C ('Aj-i'A)- 1, is substituted for the material neutrino 
type of rotation in this double structure, the combination has net total displacements of 
M V 2 -V 2 -O. We identify it as the neutron} 1 

(80) Because of some significant differences between atoms and sub-atomic particles, we will use a 
different system of notation in representing the atomic combinations. This notation will show 
the total speed displacement in each dimension (including the initial non-effective unit), will 
use a double unit, and will omit the letter symbols M and C, which are unnecessary when the 
initial unit is included. 

(81) To convert the rotational displacement of the mass 1 hydrogen atom from the sub-atomic 
notation, M l 1 /2-l 1 /2-(2), to the atomic notation, we divide by 2, obtaining 1 -f4-( 1), and then 
add the initial unit, the result being l'A-l-(l). The net effective displacement, in terms of the 
double unit is !4. 

(82) An additional single unit of displacement 18 brings the total to 2-l-(l). We identify this 


16 The neutrino has a free dimension and is thus carried by the progression, whereas the proton is gravitating against the 
progression. This combination will disintegrate in one natural unit of time, unless the neutrino is charged, trapping it 
inside the time of the proton. (See chapter on “Isotopes” in Basic Properties of Matter.) 

17 The neutron does not require the cosmic neutrino to be charged, as the cosmic neutrino is being carried by the temporal 
progression, which is outward in time and therefore inward in space —the same direction as the gravitating proton. 

18 The single unit of displacement is Vi, the “net effective displacement” for a “double unit” from (81). 
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given a direction in order to be represented in a spatial reference system. 

(26) To give directions to the members of a system of scalar motions, it is necessary to couple one 
of the moving locations to the stationary reference system in such a way that it is represented 
as motionless. The directions imputed to the other motions of the system are then determined 
by their relation to this assumed motionless reference point. 

For example, if we designate our galaxy as A, the direction of the motion of distant galaxy X, 
as we see it, is AX. But observers in galaxy B see galaxy X as moving in a very different 
direction BX because they use a different reference point. This contrasts sharply with the 
directions of the motions of our ordinary experience—vectorial motions—which are the same 
regardless of the location from which they are being observed. In this vectorial case the 
direction is the property of the motion. 

(27) From (25) and (26), it follows that the factors which determine the direction of a scalar motion 
are independent of those which determine the magnitude. The direction is a result of the nature 
and location of the coupling of the motion to the reference system. It may be a constant 
direction, as in the outward travel of the photons of radiation, or it may be a rotationally 
distributed direction, one that is continually changing. 

(28) From (27), the translational motion of a photon, instead of being unidirectional as in (18), may 
be rotationally distributed in the reference system. The motion thus distributed, which we will 
call a scalar rotation, is a linear progression with a constant magnitude but a continually 
changing direction. 11 

(29) From (23), scalar rotation can take place coincidentally in three dimensions. From (24), 
however, it can be represented in a spatial reference system only on a one-dimensional basis. 
The magnitudes of the motions in the three dimensions are additive, and can be represented as 
a total, but the directions of the different distributions cannot be combined. The representation 
in the reference system therefore indicates the correct magnitude (speed) of the three- 
dimensional motion, but shows only the directions applicable to the single dimension of the 
motion that is parallel to the dimension of the reference system. 

(30) In the absence of any specific restrictive factor, rotationally distributed scalar motions are 
distributed over all spatial directions. The magnitude of such a motion toward a point in any 
given direction is therefore inversely proportional to the second power of the intervening 
distance. 

This is the origin of the “inverse square law.” 

(31) Inasmuch as the natural reference system progresses outward at unit speed relative to the 
spatial reference system, no further increment of outward speed is possible, because of the 
discrete unit postulate. The net total magnitude of a rotationally distributed linear motion must 
therefore be inward. 

(32) If the scalar motion is less than three-dimensional, the basic photon will move outward as 
radiation in a vacant dimension and the motion combination will disintegrate. In order to be 
stable, the rotationally distributed motion must therefore be three-dimensional. 

11 Larson bases his work on linear velocity and does not recognize the concept of angular velocity as a primary motion. In 

the RS2 research, both are considered primary, the yin (angular) and yang (linear) aspects of motion. Consider that in a 

vacuum where no other forces are present, you can throw a baseball with linear velocity, or spin it in place with an 

angular velocity. Both will retain their velocity, forever, and are therefore primary motions. 
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the requirement (67) that the net total rotational displacement of a material atom must be 
positive. Carbon can therefore exist with the alternate displacements of 2-2-(4). Here the neon 
type magnetic rotation with net displacement 10 is combined with 4 negative electric 
displacement units, for a net positive total of 6, the same as the net displacement of the 2-1-4 
combination. The probability difference between these two combinations is small, and both 
are found observationally. Beyond carbon the probabilities favor the smaller negative electric 
displacement. The normal forms of the next three elements are therefore: 

Number Displacements Element 

7 2-2-(3) Nitrogen 

8 2-2-(2) Oxygen 

9 2-2-(l) Fluorine 

(90) Another group of eight elements follows, bringing the second magnetic dimension up to two 
effective displacement units at argon, 3-2-0. A further one-unit increase raises the effective 
displacement level to 3 units in one of the magnetic dimensions. The third magnetic unit is 
equivalent to 2><3 2 =18 electric units. Two 18-unit groups of elements therefore follow, 
increasing the displacements first to 3-3-0 (krypton, element 36) and then to 4-3-0 (xenon, 
element 54). Finally, there are two groups of 2><4 2 =32 elements each. The first of these carries 
the series of 4-4-0 (radon, element 86). The second would reach 5-4-0 (element 118), but here 
another factor intervenes. 

(91) From (60), the maximum three-dimensional scalar rotation has a magnitude of eight units. The 
significance of this is that at a speed displacement of eight net units, the rotationally 
distributed progression reaches the same scalar location, the end of the spatial unit, that a 
linear progression reaches in the same time interval. The next unit of the progression then 
begins without any limitation on the nature of the coupling to the reference system. In the 
absence of such a limitation, the motion takes the most probable form, a unidirectional linear 
progression. This means that at element 118, where the rotational displacements are 5-4-0, and 
there are a total of eight effective magnetic displacement units (four in each dimension), the 
rotational combination of motions disintegrates and reverts to the linear basis. The series of 
chemical elements therefore terminates at element 117. 

(92) Because the succession of speed displacements follows the definite pattern outlined in (84) to 
(91), each element can be characterized by a unique set of numbers (subject to some 
modification under special circumstances). These are the values that enter into the various 
equations which determine the magnitudes of the different properties of the elements and their 
combinations. 

(93) Each successive element in the atomic series adds one double unit of positive three- 
dimensional rotational speed displacement to the combination of motions (the atom). In (34), 
three-dimensional speed displacement, positive in the material system, was identified as mass. 
The atomic mass is expressed in terms of atomic weight, the unit of which is half the rotational 
mass corresponding to the atomic number. The rotational mass of an atom of atomic number n 
is thus 2n atomic weight units. 

(94) When physical quantities are resolved into component quantities of a fundamental nature, 
these component quantities are called “dimensions.” Since we postulate that the physical 
universe is composed entirely of units of motion, a relation between space and time, the 
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dimensions of all physical quantities (in this sense of the the term) can be expressed in terms 
of space and time only. From (34), the three-dimensional gravitational motion of the atoms of 
matter has the dimensions s 3 /t 3 , where s and t are space and time, respectively. 

(95) In order to change the spatial position of an atom, or an aggregate of atoms, an outward 
motion must be applied against the inward scalar motion of the atom. That inherent inward 
motion then acts as a resistance to the applied outward motion. In this capacity as a resistance, 
or inertia, the mass acts as the inverse of a three-dimensional speed, with the dimensions t /s . 
In practice, gravitation is measured in terms of force, a derivative of inertia, rather than in 
terms of speed. Both the gravitational and the inertial relations are therefore expressed in 
terms of the t 3 /s 3 magnitudes. 

This explains why measurements of the “gravitational mass” and the “inertial mass” arrive at 
the same result. 

(96) Having established the space-time dimensions of mass, we can now define the dimensions of 
the other physical quantities of the mechanical system. The product of mass and speed, 
momentum, is t 3 /s 3 x s/t = t 2 /s 2 . The product of mass and the second power of speed is energy, 
is t 3 /s 3 x s 2 /t 2 = t/s. 20 Acceleration, the time rate of change of speed, is s/t x 1/t = s/t 2 . Force, 
the product of mass and acceleration, is t 3 /s 3 x s/t 2 = t/s 2 . 

(97) Physical phenomena with the same dimensions have the same general status in physical 
interactions and are interchangeable. For example, all phenomena with the dimensions t/s are 
equivalent to energy, and can be converted to kinetic energy by appropriate processes. 


Section C 

In this section, we examine the application of the general physical principles developed in Section A to 
the basic phenomena of another physical field. The field selected for examination in Section B was 
chosen to show how the quantitative relations emerge easily and naturally from the mainly qualitative 
general principles and relations. Now in this third section, we demonstrate the ability of the theory of 
the universe of motion to clarify the theoretical relations in a field that has heretofore been subject to 
much confusion. As in the preceding sections, each statement is a deduction from the postulates of the 
theory or one or more of the numbered statements earlier in the outline. 

(98) The only difference between the effective component of the electron, M 0-0-(l), and the 
rotational base, M 0-0-0 (69), is one unit of rotational space displacement. It is therefore a 
rotational combination with the dimensions of space. 

The term “electron,” as used in this outline refers to the particle defined in (70). Similar 
particles carrying charges will be identified as “charged electrons.” 

(99) As noted in (97), different physical phenomena with the same space-time dimensions have the 
same status in physical interactions. From the general physical standpoint, the electron is 
therefore equivalent to a unit of what we may call extension space, the “space” of our ordinary 
experience. 

The idea of the equivalent of ordinary space is new to science and may be conceptually 
difficult for some scientists, but it is the same kind of a concept as the idea of the equivalent of 


20 E = me 2 , because “c” is a speed, s/t. 
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ordinary kinetic energy that we have all become accustomed to. For example, if we wish to 
put a rocket into orbit, what we have to do is to accelerate it to a certain speed; that is, give it a 
certain amount of kinetic energy. But, in addition, we must provide enough fuel energy to 
compensate for the difference in the energy of position—potential energy—and lift the rocket 
against the earth’s gravity. This potential energy is not “kinetic energy,” but it is “energy,” and 
in relations involving energy in general it is the equivalent of kinetic energy. Similarly, 
electron space is not “extension space,” but it is “space,” and in relations involving space in 
general it is the equivalent of extension space. 

(100) From (67), the net speed displacement of the atoms of ordinary matter is positive; that is, in 
terms of effective units there is an excess of time over space. The electron can therefore move 
through matter, as the relation of space (electrons) to time (matter) constitutes motion, 
according to the postulates of the theory of the universe of motion. It cannot move thru space, 
relative to the natural reference system, as the relation of space (electrons) to extension space 
does not constitute motion. 

(101) We identify the movement of electrons through matter as current electricity. It should be noted 
that the current moves through the matter, not through the spaces between the atoms, as has 
been assumed. 

(102) The movement of space (electrons) through matter is identical, except in scalar direction, with 
the movement of matter through extension space. Thus quantities involved in these motions, 
and the relations between them, are thus the same in both cases. We may characterize the 
relations involved in the movement of space through matter as the mechanical aspects of 
electricity. 

(103) Since the scalar direction of gravitation (a movement of matter through space) is inward (34), 
it follows from (102) that the scalar direction of current electricity is outward. 

(104) The electrons (effective dimensions 5 ) are units of electric quantity, q. The rate at which the 
electrons move through matter (quantity per unit time) is the electric current, /, with 
dimensions s/t, equivalent to those of speed. Electrical force, or voltage, V, has the general 
force dimensions t/s . The product of voltage and current is power, P, with dimensions t/s x 
s/t = 1/s. The product of power and time is electrical energy, or work, W, dimensions 1/s x t = 
t/s. The mass taking part in the current flow is not a constant quantity, but depends on the 
duration of the current. The mass per unit time, dimensions t /s x 1/t = t /s , is therefore a 
significant quantity in current electricity. We identify it as resistance, R. 

(105) To demonstrate the identity of the electric current relations (motion of space through matter) 
with those of the mechanical system (motion of matter through space), we may compare the 
energy equations. Kinetic energy is 14mv 2 , space-time dimensions t 3 /s 3 x s 2 /t 2 = t/s. Electrical 
energy is Rt I 2 , dimensions t 2 /s 3 x t x s 2 /t 2 = t/s. Another mechanical expression for energy is 
force times distance, F d = t/s 2 x s = t/s. The analogous electrical expression is voltage times 
electrical quantity, V q = t/s 2 x s = t/s. In both cases the equations are identical, except for the 
terminology. 

(106) Since they are phenomena of the same kind, the flow of electrons through a conductor is 
analogous to the flow of gas molecules through a pipeline. A constant force (voltage) 
differential causes a steady flow of current. 
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This agrees with observation. Existing theory ascribes the flow to a difference in electrostatic 
potential, which it does not distinguish from voltage. But such a potential difference applied to 
the charged electron which is assumed to be the moving entity would result in an accelerated 
motion. Present-day science has no explanation for this contradiction. 

(107) From (33), the scalar motion that constitutes the atom of matter is three-dimensional and 
inward. The one-dimensional outward movement of electrons (units of space) through matter, 
or through a gravitational field, therefore neutralizes a portion of the gravitational motion and 
leaves a scalar motion remnant in two dimensions. The physical effects of this residual motion 
are known as electromagnetism. As would be expected, they are similar to those of gravitation, 
except for the differences introduced by the two-dimensionality. 

(108) The residual motion in two dimensions is perpendicular to the dimension of the motion that is 
neutralized; that is, perpendicular to the electric current. 

This provides the explanation of the unique direction of electromagnetism that has heretofore 
been an unexplained anomaly. 

(109) As the residue of the inward gravitational motion, the electromagnetic motion is necessarily 
inward. However, the orientation of the scalar direction “inward” with respect to the spatial 
reference system is reversed when the direction of the current is reversed. 

Conductors carrying current in the same direction move toward each other, while conductors 
carrying currents in opposite directions move away from each other. 

(110) There is no two-dimensional analog of the electric current because the material system 
contains no negative magnetic particle. But the equivalent of a magnetic current, a two- 
dimensional motion through matter, can be produced by various means, such as mechanical 
movement of a conductor in a magnetic field. This two-dimensional motion neutralizes a 
portion of the three-dimensional motion of the matter, and leaves a one-dimensional residue. If 
a conductor is appropriately located, this residue manifests itself as an electric current. The 
process of producing a current by this means is known as electromagnetic induction. 

(111) As noted in (1), motion in general is measured in terms of speed. When represented in a 
spatial reference system, the motion acquires a direction, and speed becomes velocity. The 
introduction of directions does not affect the dimensional relations. All of the previous 
dimensional conclusions stated in terms of speed are equally valid in terms of velocity. 

(112) From (111) and (96), the product of mass and velocity, momentum, has the dimensions t 2 /s 2 . 
This quantity was formerly called “quantity of motion,” an expression which more clearly 
indicates its nature. It is actually a measure of the total motion of the mass, which consists of 
n mass units, each having the quantity of motion measured by the velocity. The time rate of 
change of velocity is acceleration. The time rate of change of the product of mass and velocity, 
the “quantity of motion,” is force. Thus force is, by definition, the same kind of a property of 
motion as acceleration. We could appropriately call it “quantity of acceleration.” 

(113) Since force is by definition (112), a properly of motion, it follows that a force cannot be 
autonomous. The so-called “fundamental forces of nature” are necessarily properties of 
fundamental motions. 

(114) The same considerations apply to the electrostatic force, which, from (112), must also be the 
force aspect of an electric motion. For an understanding of this motion we return to the 
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(43) When motion takes place in time, the constant progression analogous to clock time is in space, 
and would be measured by some kind of a “space clock.” But the rates of progression are the 
same, one unit of space and one unit of time per unit of motion. Thus the measurements 
relative to the “space clock” are identical with those relative to a clock that registers time, if 
expressed in the same units. 

(44) As noted in (2), the space-time ratio in the units of motion is fixed at unity by the reciprocal 
postulate. It follows that a reduction of speed—as, for instance, by an increase in the distance 
between gravitating objects—does not alter the ratio of space to time in the effective motion; it 
reduces the proportion of the total motion that is effective in increasing the spatial separation 
of the objects. This effective portion of the motion increases the separation by x units of space 
per one unit of clock time, where x is a fraction, and because of the fixed relation between 
space and time in the individual units, also increases the separation in time by x units. 

(45) Where only one motion is involved, the x units of time are coincident with the time 
progression, and do not enter separately into the determination of the speed. But if two objects 
are both moving, their relative position in space may change at a rate exceeding unity by some 
quantity x. From (44), the change in the separation in time then also exceeds unity (clock time) 
by x. The speed is (l+x)/(l+x)=l. Thus, if at least one of the two objects is a photon (or other 
object moving with unit speed), the relative speed is always unity. This agrees with statement 
( 8 ). 

This is the explanation of the observed fact that the speed of light is independent of the 
reference system. 

(46) Where motion at a speed greater than unity (motion in time) takes place under conditions that 
preclude actual changes of position in time, this motion acts as a modifier of the spatial 
motion; that is, a motion in equivalent space. The spatial equivalent of a temporal magnitude x 

is V . 

x 

(47) Where scalar motion in space is three-dimensional, the speed in one of the dimensions may be 
greater than unity. But, as indicated in (29), the effective magnitude of a combination of 
motions is determined by the net total of the scalar speeds, and because there are two low 
speed dimensions, the net speed is less than unity. In this case, then, the motion in the high 
speed dimension acts as a motion in equivalent space and modifies the magnitude of the 
change of position in space, rather than causing a change of position in time. 

(48) We identify the material atoms with scalar rotation in equivalent space as the atoms of the 
electronegative elements. 

(49) We also encounter motion in equivalent space within the units of space. Here no modification 
of the normal progression of space can take place (because of the discrete unit postulate), but 
motion can take place in time. Inasmuch as this motion within the spatial unit does not alter 
the position in time of the unit as a whole, the changes within the unit that result from the 
motion are observed in equivalent space rather than in actual time. 

(50) The existence of a spatial unit, where motion has properties quite different from those 
prevailing in the region outside the unit, explains the discontinuity in physical properties at 
very short distances that has led to the development of the quantum theory. 

(51) The progression of the natural reference system relative to the spatial system of reference is 
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reference point toward more positive values, including the positive reference points. That of a 
negative charge (a low speed rotational vibration) is outward from a positive reference point 
toward more negative values, including the negative reference points. 

The reference system cannot distinguish between positive and negative reference points. This 
is another of the deficiencies of the conventional spatial reference system. 

(123) From (122), two positive charges move outward from the same reference point, and therefore 
outward from each other (7). Two negative charges do likewise, but a positive charge moves 
outward from a negative reference point toward all positive reference points, including the 
reference point of the negative charge, and therefore toward the negative charge. Thus, like 
charges repel each other, while unlike charges attract. 

(124) These scalar directions of the electrostatic forces are opposite to those of the corresponding 
electromagnetic forces (109); that is, like electric charges repel, whereas like currents (those 
moving in the same vectorial direction) attract. 

This agrees with the theoretical scalar directions of these two types of motion, which are 
opposite. The electromagnetic motion (109) is inward, while the electrostatic motion (115) is 
outward. 

(125) An electric charge can be applied either against the electric rotation or against one dimension 
of the magnetic rotation. All atoms and sub-atomic particles of the material system, except the 
electron, have at least one effective positive displacement unit. With the one exception, all of 
them can therefore take positive charges. Negative charges are confined to the sub-atomic 
particles with negative electric displacement, and to the electronegative elements with electric 
displacement of 4 or less. Those with higher displacements are usually excluded by the greater 
probability of positive charges based on the lower magnetic displacements. 

(126) Application of an electric charge to the electron neutralizes the net negative displacement of 
the particle. 22 As a neutral particle, containing both positive and negative components, the 
charged electron is able to move either through matter (predominantly time) or through space. 
The charged electrons move through matter in the same manner as their uncharged 
counterparts; that is, they move freely through good conductors, less easily through poor 
conductors, and are blocked or impeded by insulators. We identify the various phenomena 
involved in the production and movement of these charged electrons as static electricity. 

(127) Electric charges may also be applied to atoms (existing individually or in combinations), 
which are then known as ions. As noted in (115), each unit of rotational vibration combines 
with a unit of rotation. The maximum degree of ionization (number of applied charges) is 
therefore equal to the net rotational displacement, negative ionization is confined to the most 
electronegative members of each rotational group, and is limited to the magnitude of the 
negative electric displacement of each atom. Positive ionization can take place up to the 
number of net positive rotational displacement units in the atom (the atomic number). An atom 
in this limiting condition is said to be completely ionized. 

(128) A charge (rotational vibration) may be two-dimensional, rather than one-dimensional. In that 
case, it constitutes a magnetic charge. Material objects carrying magnetic charges are known 
as magnets. Where the charge persists for a substantial period of time, the term permanent 

22 Since the charge is a rotational vibration and only effective when the outward motion of the vibration is acting against 
the inward rotation, the particle is only neutral for half the time, which is why charged electrons exhibit the “skin effect.” 
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magnet is applied. 

(129) Because of the orientation effect noted in (109) which applies to all two-dimensional scalar 
motion—the scalar direction (inward or outward) of the motion that constitutes the magnetic 
charge reverses with the direction relative to the reference system. Thus, a magnetic charge 
exerts an attractive force on a similar charge in one vectorial direction, and a repulsive force 
on one that is located in the diametrically opposite direction. 

(130) The force exerted by a magnet is the net total of the magnetic forces of the individual 
magnetic charges on the atoms. Each magnet therefore has two centers or poles at which the 
net magnetic forces in the opposite directions are at a maximum. 

(131) From (130) it can be seen that while a magnetically charged object has only two poles, if that 
object is separated into parts, each part also has two poles. 

(132) The existence of magnetic monopoles is excluded by (131). 

Present-day physical theory requires the existence of positive and negative monopoles 
analogous to positive and negative charges, and continuing attempts are being made to find 
such phenomena, without success. 

(133) As in the case of positive and negative electric charges, and for the same reasons (123), like 
poles repel each other, while unlike poles attract. 

(134) Inasmuch as the magnetic charge is the two-dimensional analog of the one-dimensional 
electric charge, it has the space-time dimensions t 2 /s 2 . The dimensions of the quantities 
involved in magnetostatics, the phenomena of magnetic charges, are therefore related to those 
of the corresponding electrostatic quantities (where analogous quantities exist) by the factor 
t/s. 

(135) This relation (134) enables us to make a positive identification of the dimensions of the 
magnetostatic quantities. Magnetic charge, t 2 /s 2 , is not recognized under that name in current 
scientific thought, but an equivalent quantity, magnetic flux, which has these dimensions, is 
utilized in many of the same applications. The unit of magnetic flux in the SI system is the 
Weber, which is equal to a volt-second, dimensions t/s 2 x t = t 2 /s 2 . The analog of electric 
potential, t/s 2 , is magnetic potential, also called vector potential, to distinguish it from some 
other quantities which have, or are thought to have, the characteristics of potential. The 
dimensions of magnetic potential are t/s 2 x t/s = t 2 /s 3 . The SI unit is the Weber per meter, t 2 /s 2 
x 1/s = t 2 /s 3 . Corresponding to electric field intensity, t/s 3 , is magnetic field intensity, t/s 3 x t/s 
= t 2 /s 4 . This quantity is defined as magnetic flux per unit area, on which basis the space-time 
dimensions are t 2 /s 2 x 1/s = t 2 /s 4 . Thus, all of these magnetic quantities have dimensions equal 
to the dimensions of the corresponding electric quantities multiplied by the factor t/s, as 
required by the theory. 

(136) In a number of other cases, the dimensions currently assigned to the magnetic quantities do 
not agree with those derived from theory in the foregoing manner. Here, the currently accepted 
dimensional assignments have been based on empirical observations, and the accurate 
dimensional analysis that is now possible shows that the observations have been improperly 
interpreted. 

(137) For example, observations show that magnetomotive force (MMF) is related to the current, /, 
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by the expression MMF = nl, where n is the number of turns in a coil. Since n is 
dimensionless, this relation indicates that the dimensions of MMF are the same as those of the 
electric current. The unit of MMF is therefore taken as the ampere, dimensions s/t. But MMF 
has the characteristics of a force (as the name implies), and the dimensions should be those of 
magnetic potential, t 2 /s 3 . The dimensional study shows that the discrepancy is due to the fact 
that the analog of electric resistance, the permeability, dimensions t/s x t 2 /s 3 = t 3 /s 4 , enters into 
the physical relation and this relation is actually MMF = mnl, where m is the permeability. The 
presence of this quantity is not detected by the usual mathematical analysis, as it takes the unit 
value in most magnetic applications, and has no numerical effect. 

(138) When the magnetic relations are corrected by introducing the permeability, and making the 
necessary adjustments to remove some other errors, the entire system of magnetic quantities is 
brought into agreement with the mechanical and electrical dimensions. This completes the 
identification of a comprehensive and entirely consistent system of dimensional relations 
covering the full range of physical phenomena. 

The demonstrated ability to express the dimensions of all physical quantities in terms of space 
and time is not only a powerful tool for analyzing physical relations, but also provides an 
impressive confirmation of the validity of the postulate that the physical universe is composed 
entirely of these two components. 

(139) The most serious error about conventional electric and magnetic theory revealed by the 
dimensional analysis, is the lack of distinction between electric quantity and electric charge 
that has resulted from the assumption that the electric current is a movement of charges. In 
present-day practice, both charge and quantity are measured in the same units—coulombs in 
the SI system. But the interconvertibility of electric charge and kinetic energy (97) definitely 
shows that charge has the energy dimensions, t/s, while the relations cited in (104) 
demonstrate just as definitely that electric quantity has the dimensions of space, s, as required 
by the theory of the universe of motion. 

(140) From (139) it follows that there are two distinct kinds of electric and magnetic phenomena: (1) 
the electric current and electromagnetism, in which the basic entities are units of electric 
quantity (dimension s), acted upon by forces due to voltage differences, and (2) the 
phenomena classed as electrostatic and electromagnetic, the basic units of which are units of 
electric charge (dimension t/s) and magnetic charge (dimension t 2 /s 2 ), acted upon by forces 
due to potential differences. 

(141) Electric charges moving through matter or through a gravitational field are carried by particles 
or atomic constituents with rotational characteristics similar to those of the particles. The 
movement of these carriers produces electromagnetic effects, while the charges that are being 
carried produce electrostatic effects. 

(142) From (141), an aggregate of charged electrons has both a voltage and a potential. 

This explains the operation of such devices as the Van de Graaf generator, in which charged 
electrons at a low potential flow into a storage sphere in which the potential may be very high. 
A flow in this direction would be impossible if, as asserted by present-day theory, only one 
force, electric potential, is operative. But the foregoing development of theory shows, that 
there are actually two forces involved and the direction of flow depends on the voltage 
differential, not on the potential difference. The voltage in the storage sphere is determined by 
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the electron concentration, and may be low, even when the potential is in the million volt 
range. 

Section D 

In the preceding Sections, we have presented a step-by-step deduction from the fundamental Postulates 
of the Reciprocal System of theory of the phenomena of the physical universe pertaining to the atomic 
domain. In this section, we carry forward these deductions to the astronomical field and show how 
phenomena, some of which have not had proper explanations in conventional theory, emerge logically 
from these deductions. This section, therefore, serves to demonstrate the general nature of the 
Reciprocal System of theory. 

(143) At this point, we will need to take into account the concentration of energy in the vicinity of 
matter subject to electrical ionization, and some consideration of the nature of this 
concentration will be required. As long as atoms or aggregates are free to move 
unidirectionally, there can be no significant spatial (volumetric) concentration of their kinetic 
energy. Such a concentration is accomplished by containment. Initially, the spatially restricted 
motion, thermal motion, as we will call it, is contained within the individual units of space. 
When the energy level is high enough to permit the atoms to escape from the spatial units, a 
force, exerted either by the walls of a container, or otherwise, is required for containment. 

(144) The level of containment outside unit space is measured by the pressure, the force per unit 
area, dimensions t/s 2 x f/s 2 = t/s 4 . The product PV of the pressure and the volume is the 
energy of the contained thermal motion, dimensions PV = t/s 4 x s 3 = t/s. We identify the 
thermal energy level as the temperature. 

(145) From (144), it follows that atoms of matter that are not confined, and therefore not subject to 
any pressure, cannot have temperatures above the very low levels at which they are able to 
escape from the individual spatial units. Free translational motion of an aggregate of matter 
likewise has no temperature effect. The motion of this aggregate as a whole is independent of 
the thermal motion of its constituents. 

Temperatures of millions of degrees are currently reported as applying to individual atoms and 
molecules in the vicinity of certain astronomical objects. From the foregoing, it follows that 
these temperature estimates are erroneous. Temperatures of unconfined matter are in the range 
of a few degrees, not in millions of degrees. 

(146) Ionization is produced by a transfer of speed displacement to rotational vibration from some 
other form of motion, under appropriate circumstances. Thermal motion is one such source. 
The degree of ionization of the atoms of an aggregate increases with the temperature of the 
environment in which the aggregate is located, and at extremely high temperatures all 
elements are completely ionized. 

(147) From (95), the translational motion of masses, including the confined thermal motion, is 
outward. From (115), the electric ionization is also outward. Thus a further increase in 
temperature beyond the level of complete ionization ultimately brings the atoms up to a 
limiting level at which the sum of the outward ionization and the outward thermal motion is 
equal to unity. This unit outward motion then neutralizes one unit of the inward rotational 
motion. As indicated in (91), both units revert to the linear status, converting the rotational 
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vibration and a unit of the rotation to kinetic energy. Mass t 3 /s 3 becomes energy t/s. 

(148) The conversion factor relating a unit of mass to a unit of energy has the dimensions s 2 /t 2 (the 
dimensions of the second power of speed) and unit magnitude. The energy equivalent of a 
mass is therefore the product of the mass and the second power of unit speed (the speed of 
light). 

(149) As to the question of the result of further additions of thermal motion beyond the limiting 
point defined in (147) (the destructive temperature limit 23 of the particular element under 
consideration), we must first return to (59), where we deduced that the maximum addition to 
the speed of a motion combination in any one dimension—that is, the amount that can be 
added to a zero base—is two units. In these terms of reference, the range is from zero to +2. In 
terms of displacement from the natural datum at unity, the range is from +1 to -1 (or from -1 to 
+1, as the identification of the conventional zero with +1 rather than -1 is purely arbitrary). 
The first added unit of speed eliminates the unit of speed displacement (+1), and the second 
adds a unit of time displacement (-1). 

(150) Since there are no fractional units of speed, the reduction of linear speeds to levels below 
unity in the manner described in (44) can be accomplished only by introduction of units of 
inverse speed. This is motion in time, but the atom is moving gravitationally in space in the 
other two scalar dimensions, and the net total scalar motion is therefore in space. It follows, in 
accordance with (47), that the increments of motion in time in the range between zero and unit 
speed act as motion in equivalent space. 

(151) Elimination of displacement in space (increase of speed) can continue only up to the unit 
speed level, at which point all displacement has been canceled. A speed greater than unity 
therefore cannot be attained by means of this process. 

This is the explanation of the observed inability to accelerate material objects to speeds in 
excess of the speed of light by application of electrical forces. 

(152) As noted in (151), the limit at the unit level is on the capability of the process, not on the 
speed itself, and it does not preclude an increase in the speed above the unit level by means of 
a different process. Where speed is available in full units, it may be added directly, up to the 
absolute limit, which, as stated in (59), is two, one-dimensional units. Because an increment of 
speed above unity is a scalar motion in time (equivalent space), the extension of the linear 
motion in space into the second unit is distributed over all three time dimensions. As in the 
rotational situation of (91), the existence of three-dimensional units of speed then makes 
intermediate speeds between unity and two full linear units possible. 

(153) The aggregation of matter under the influence of gravitation noted in (34) applies to objects of 
all sizes. Because of the diversity of conditions there is no uniform aggregation pattern, but 
since gravitation is omnipresent, the average mass of all major classes of physical objects 
necessarily increases with advancing evolutionary development—with the evolutionary age, 
we may say. 

(154) The process of aggregation results in the conversion of gravitational motion into thermal 
motion (heat). Coincidentally, there is a loss of heat from the surface of each aggregate, due to 
radiation. But the mass, which determines the rate of heat production, other things being 

23 See: K.V.K. Nehru’s paper, “Intrinsic Variables, Supernova and the Thermal Limit” on how to calculate the destructive, 
temperature limit for the elements. 
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equal, increases more rapidly than the surface area. The temperature of a large aggregate is 
therefore a function of the mass, as long as the aggregation process continues. 

(155) Extremely high temperatures are reached only in very large aggregates of matter. If the 
aggregate is large enough to reach the destructive temperature limit of the heaviest element 
present, this activates the process of conversion of mass to thermal energy described in (147). 
We identify such an aggregate as a star. 

(156) Since the maximum degree of electric ionization of an element is equal to its atomic number 
(127), the heavier elements have a greater content of ionization energy, and therefore require 
less thermal energy to reach the destructive temperature limit, the temperature at which the 
total of these two energy components attains the unit level (149). If the stellar temperature 
continues rising, the elements reach their destructive limits in the inverse order of their atomic 
numbers. 

(157) The principle that small numbers are more probable than larger numbers applies to the 
formation of the elements (with some modifications due to other factors). The heaviest 
elements are therefore present in the stars only in relatively small concentrations, and the 
energy released in their destruction is dissipated by radiation from the stellar surfaces. As 
successively lighter elements reach their destructive limits, the concentration of the individual 
element arriving at the limit increases, and eventually this process reaches an element that is 
present in quantities that produce more energy than the radiation mechanism can handle. The 
excess energy then blows the star apart in a gigantic explosion. We identify the overabundant 
element as iron, and the explosion as a Type I supernova. 

Here the development of the theory leads directly to an explanation of a phenomenon for 
which no generally accepted explanation has been derived from astronomical theory. 

(158) From (154), the temperature limit of a star is also a mass limit. From (153), the attainment of 
this mass limit is a result of advanced evolutionary age. The stars that explode as Type I 
supemovae are therefore mature stars of approximately the same mass. Thus all Type I 
supemovae have the same general characteristics. 

The astronomers agree that all Type I supemovae are very much alike, but they have no 
explanation for the similarity. 

(159) When the energy released in the supernovae explosion is added to the already high thermal 
energy level of the surviving portions of the interior structure of the star, a substantial portion 
of the explosion products are accelerated to speeds in excess of unity, in the manner explained 
in (152). From (46) and (47), the motion of these products takes place in the spatial equivalent 
of outward motion in time, which is inward in equivalent space. The aggregate of these very 
high speed products thus undergoes a drastic spatial contraction, and appears to observation as 
a small star with a density vastly greater than that of any aggregate of matter existing in the 
terrestrial environment. We identify this high density aggregate as a white dwarf star. 

(160) In ordinary stars (those with component speeds below unity) of a given class, the more 
massive stars are the larger; that is, they occupy a greater amount of three-dimensional space. 
From (46), the more massive white dwarf stars occupy the spatial equivalent of a greater 
amount of three-dimensional time, which is less equivalent space. According to the theory of 
the universe of motion, the more massive white dwarf stars are therefore smaller than the less 


massive ones. 
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This deduction is confirmed by observation. 

(161) In ordinary stars the spatial density gradient from the surface to the center of the star is 
positive; that is, the center is the region of greatest density. From (46), the temporal density 
gradient of a white dwarf star is also positive, which means that the center of the star is the 
region of greatest density in time, or least density in the corresponding equivalent space. Thus 
the spatial density gradient is greatest at the surface, and the lowest at the center. 

(162) Little or no translational motion in space is imparted to the white dwarf by the supemovae 
explosion. It therefore remains in the spatial region heavily populated with low speed 
explosion products, and accretes a substantial amount of these products by reason of its 
gravitational effect. The surface layers of the younger white dwarfs thus have a composition 
similar to that of their environment: predominantly hydrogen, with a minor amount of helium, 
and minute amounts of other elements. Because of the inverse density gradient (161), the 
hydrogen moves downward preferentially toward the center of the star, leaving the surface 
layers of the older white dwarfs enriched in helium. 

This, too, is confirmed by observation. A substantial proportion of the white dwarfs are 
reported to have helium-rich surface layers, extending up to “nearly pure helium 
atmospheres.” Current astronomical theory has no explanation of this reversal of the normal 
density relations. 

(163) In the supernovae explosion (157), the speeds imparted to the outer portions of the exploding 
star are less than unity. These explosion products therefore expand outward in space. Their 
motion is, however, subject to resistance from dispersed matter in the environment, and to the 
gravitational effect of the exploding aggregate as a whole, including the white dwarf that does 
not participate in the outward movement. These opposing forces ultimately terminate the 
expansion and initiate a contraction. Thus most of the ejected matter is eventually re- 
condensed into a star. The typical product of a Type I supemovae is therefore a double star 
system consisting of a diffuse A component on or above the main sequence and a dense B 
component (white dwarf or system of planets) below the main sequence. 

This deduction from the premises of our theory requires the existence of double star systems 
as a direct consequence of the nature of the supernovae process, and explains why so many of 
these systems consist of dissimilar objects. The present state of astronomical knowledge in 
this area is described by the following quotation from a current astronomy textbook: “Our 
hopes of understanding all stars would brighten if we could explain just how binary and 
multiple stars form... Unfortunately we cannot.” 

(164) Any explosive event comparable in intensity to a Type I supernovae ejects some products at 
speeds greater than unity. The explanation given in (159) for the extremely high density of the 
white dwarfs is equally applicable to these other high speed products. 

This accomplishes a significant simplification of astronomical theory, as the currently accepted 
explanation of the white dwarf density cannot be extended to such extremely dense objects as quasars, 
pulsars, x-ray emitters, and dense galactic cores, and separate explanations have had to be developed 
for the density of each of these types of objects. 



Quasars—Three Years Later 

Dewey B. Larson, March 1974 

Three years have now passed since publication of the book Quasars and Pulsars in which a detailed 
explanation of the existence and properties of the quasars was derived by pure reasoning from the 
properties of space and time as postulated in what is known as the Reciprocal System of physical 
theory. In the meantime further observations of these objects have been made, hypotheses and 
conjectures of all sorts and descriptions have been proposed, tested and discarded, and the astronomers 
and others concerned have had additional time to assess the significance of the various bits of 
knowledge that have been accumulated, and to weigh the attempts at explanation of the phenomena 
more carefully. It would appear, therefore, that it is now in order to take a look at the question as to how 
well the theory outlined in Quasars and Pulsars has been able to cope with the new information 
developed during the three year period, and where this theory now stands in comparison with the more 
conventional views of the subject matter. 

It was generally conceded three years ago that in the light of orthodox physical and astronomical theory 
as it then stood the nature of the quasars could legitimately be characterized as a mystery. The present 
situation is summed up by Cyril Hazard and Simon Mitton in an article in the New Scientist of Nov. 29, 
1973 as follows: 

After a decade of astonishing progress for astronomy... quasars still remain the profoundest 

mystery in the heavens. 

Nor is there any indication, according to these authors, that the dawn is breaking. On the contrary, their 
article is entitled “The Deepening Quasar Mystery.” 

The explanation presented in Quasars and Pulsars requires a change in the fundamental concepts 
underlying physical theory, and for that reason most astronomers have thus far been reluctant to accept 
it, but the continuing inability of conventional theory to keep pace with the new observational 
discoveries, or even to make any appreciable progress toward resolution of the most basic issues that 
are involved (“a decade of observation,” says Science News, “has led to no agreement as to what they 
(the quasars) are or where they are”) suggests that the time has now arrived when more serious 
consideration should be given to a theory that accomplishes what conventional theory has been unable 
to do. When viewed in the light of the new theory there is no mystery about the quasar phenomena. 
Quasars and Pulsars provided an account of the origin, nature, and characteristics of the quasars that 
was in full accord with all of the information that was available at the time of publication. The 
objective of the present discussion is to show that the additional knowledge in this area that has been 
gained in the intervening three year period is equally consistent with the new theory, and puts it in a 
still stronger position vis-a-vis those portions of current thought with which it is in conflict. 

The basis of the new theoretical development is an entirely new concept of the nature of the physical 
universe. Current physical thinking assumes a universe of matter: one in which the fundamental entities 
are elementary units of matter existing in a framework provided by space and time. But we now know, 
definitely and positively, that this assumption is wrong, because we have found means whereby matter 
can be converted into non-matter and vice versa. Obviously, this shows that matter is not basic. There 
clearly must be some common denominator underlying both matter and non-matter. Most of the 
present-day “laws” and “theories” of physical science are based on empirical rather than purely 
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theoretical foundations, and these are not affected by errors in fundamental concepts, but to the extent 
that current physical thought reasons from theoretical premises it is resting on a false foundation. This 
is a weakness that is certainly serious enough to account for the inability of present-day theories to 
meet the demands that are now being placed upon them, particularly in the astronomical field. 

The premise on which the new theoretical development is based is that the common denominator, the 
fundamental entity from which all physical existences and phenomena are derived, is motion. The 
concept of a universe of motion is not, in itself, a new idea, but this work, for the first time, has 
postulated a universe composed entirely of motion—one in which even space and time have no 
significance other than their status as aspects of motion. When the properties of space and time are 
specifically defined on this basis they constitute a set of assumptions from which a potentially complete 
theoretical universe can be derived by purely deductive processes without making any supplementary 
assumptions of any kind, and without bringing in anything from observation. All of the conclusions 
reached in the theoretical development, including those with respect to the origin and properties of the 
quasars that were set forth in Quasars and Pulsars are therefore implicit in the fundamental postulates 
of the theory. If the postulates are valid, then quasars must exist, and they must have certain specific 
properties. 

The question as to how a theory stands up when confronted with new additions to observational and 
experimental knowledge is very significant. Indeed, one of the most serious criticisms of current 
physical theory is that it is continually being faced with new discoveries which it did not anticipate, and 
with which it cannot cope without replacing or drastically modifying some of its components, an 
expedient that is feasible because current theory is not a single integrated structure of thought. Rather, 
as described by Richard Feynman, it is “a multitude of different parts and pieces that do not fit together 
very well,” and when one of these parts or pieces is found to be in conflict with new observational 
information the standard practice is to alter or replace it. But a purely deductive and fully integrated 
theory such as the Reciprocal System cannot be modified to agree with new observations. Such a 
theory can be extended into areas that were not previously covered, or it can be corrected if an error in 
the chain of deductions is found, but it cannot be altered to fit the empirical data. Consequently, when 
this new theory does agree with all of the new information, or at least is not inconsistent with any of it, 
as has been true in the quasar field during the past three years, this fact has more then the usual 
significance. 

To a large degree, the center of attention in the three-year period has been the question as to the 
location of the quasars. At the time Quasars and Pulsars was published the consensus was strongly in 
favor of the “cosmological” hypothesis which holds that the quasars are actually at the full distance 
indicated if their redshifts are wholly due to the Doppler effect of the normal recession, and the 
dissenters, spearheaded by Dr. Halton Arp of the Hale Observatories, were fighting what appeared to be 
a losing battle. In the meantime, however, the momentum has shifted to some extent, and the article in 
the New Scientist quoted earlier includes this statement: “The latest quasar results... question further the 
conventional attitude to the redshift.” This questioning was much in evidence at the Canberra meeting 
of the International Astronomical Union in August 1973. As reported in the November issue of Sky and 
Telescope, “The most controversial subject was the interpretation of the galaxy redshifts, which a 
growing minority of astronomers believe are not a simple distance effect.” 

But when we examine the evidence bearing on the question, there is actually nothing definite anywhere 
except the work of Arp that was analyzed in Quasars and Pulsars. All of the other reported findings, 
with two exceptions that will be discussed later, consist of agreement or disagreement, as the case may 
be, between the redshifts of objects whose projections on the sky are close enough to indicate that these 
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objects may be contiguous. As a general proposition, a finding of this kind, a showing that some of the 
members of a given class conform to a specified relation, has little significance. It remains no more 
than speculative unless further work enables defining a sub-class such that all of the members of this 
subclass conform to the specified relation. 

The reason why the results obtained by Arp are conclusive, whereas the other findings are not, is that 
Arp has done what no one else has been able to do; that is, he has defined a class of objects, all known 
members of which do conform to a definite and specific redshift relation. In the course of his studies of 
“peculiar” galaxies he found that certain galaxies which appear to have been subject to violent internal 
forces are bracketed by one or more pairs of radio emitting objects—quasars or radio galaxies—at 
distances and locations which suggest that these objects were ejected simultaneously in opposite 
directions from the disturbed central galaxies. These associations are not merely groups of objects 
whose observable positions indicate that they may be neighbors. They are groupings whose physical 
characteristics are similar and are in agreement with a plausible hypothesis as to their origin; that is, 
their identification depends not only on apparent proximity, but also on (1) abnormalities in the central 
galaxy (which are consistent with the assumption that it has exploded), (2) radio emission from the 
presumed ejecta (which is consistent with the assumption that they are products of an explosion), and 
(3) existence of the presumed ejecta in pairs at comparable distances and in positions on opposite sides 
of the central galaxy (which is consistent with the assumption that they were thrown off simultaneously 
in opposite directions). 

Dr. Arp did not pursue the redshift issue in the original study beyond commenting that the existence of 
associations between quasars and ordinary galaxies makes it evident that there is a component in the 
quasar redshift in addition to that due to the normal recession, a non-velocity component, he suggested. 
Subsequently the redshift data available for these associations were analyzed by the present author, and 
the results of that analysis were presented in Quasars and Pulsars. As shown in that publication, 
complete redshift measurements were available for four of those associations identified by Arp that 
included quasars. Within a narrow range of variation that can be accounted for by known causes of 
deviation, the mathematical relation between the central galaxy redshift and the redshift of the quasar is 
identical in all four of these cases. In view of the wide dispersion of the values of the quasar redshifts 
in general, the probability that the redshift of any one quasar would fall within the relatively narrow 
range of deviation is less than one in a hundred. The probability that all four would, by chance, 
conform to the same mathematical relation within this range of deviation is therefore in the order of 
one in a million. 

But this is not the whole story. Beyond the distance at which the features of the central galaxy can be 
identified with certainty (according to Arp) it has still been possible to locate probable associations of 
the same kind in which measurements of the redshifts of the quasars and the radio galaxies can be 
compared. The necessary data are available for three such associations in which the redshift is 
approximately 1.00, and here again all three of the associations conform to the same mathematical 
relation between member redshifts that applies to the closer groups. The only discrepancy found 
anywhere in the analysis was in the data for the most distant grouping for which the redshifts are 
available, one in which the quasar redshift is 1.66, and since this is well beyond the limit of positive 
identification as an association of related objects we can legitimately disregard it. When the three 
associations in the neighborhood of redshift 1.00 are added to the first four, the probability that the 
agreement between the redshift relations in all of the groups is accidental drops to about one chance in 
a billion. The results of the analysis thus verify the reality of the associations and furnish definite proof 
that there is a specific mathematical relation between the redshift of a quasar and the normal recession 
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redshift of an ordinary galaxy or radio galaxy at the same spatial distance as the quasar. 

Furthermore, these results show that the additional redshift component which is present in the quasar 
redshift is due to some physical mechanism that is specifically related to the normal recession. The 
existence of two distinct components makes any hypothesis such as that of “tired light” untenable, 
while the fixed mathematical relation between the two components rules out anything such as a redshift 
of gravitational origin which is independent of the recession. Here, then, is a case where astronomical 
observations unequivocally demand something that conventional physical theory cannot supply. This is 
not the kind of a situation so common in astronomy in which the observations merely suggest certain 
conclusions; the results of this analysis are specific and positive. 

As many prominent astronomers concede, the general lack of progress toward an understanding of the 
quasar phenomena is a clear sign that a revision of basic ideas is necessary. Now the redshift analysis 
identifies some of the specific features that an adequate theory must possess. It must provide some 
mechanism whereby galaxies explode and eject quasars; it must provide some explanation as to why 
the redshifts of these quasars include a component related to, but distinct from, the normal recession 
redshift; it must provide a means whereby this second component can be produced; and it must arrive 
at the precise mathematical relation between the two classes of redshifts that exists in the Arp 
associations. 

All of these requirements are met by the quasar theory derived from the fundamental postulates of the 
Reciprocal System. The features that the observations demand are the same features that we find when 
we apply pure reasoning to the properties of space and time as defined in the postulates. A development 
of the necessary consequences of these properties, without introducing anything from empirical 
sources, leads directly to the existence of matter, and on further extension to the existence of the 
aggregates of matter—stars, galaxies, etc.—that are the concern of astronomy. A continuation of the 
chain of reasoning shows that matter is subject to certain processes which in the course of time 
eventually culminate in explosive disintegration, resulting in phenomena observationally recognized as 
Type II supernovae. Further development of theory reveals that these supernova explosions occur 
mainly in the interiors of the oldest and largest galaxies and build up the equivalent of a pressure in 
these structures. When the pressure exceeds the restraining force the galaxy explodes, ejecting at least 
two fragments in opposite directions, one or more at a speed less than that of light, and one or more 
with a speed greater than that of light. However, the ultra-high speed fragments are subject to 
gravitation in the same manner as any other material aggregates, and their net effective speeds are 
therefore less than that of light for a considerable period of time, during which a fast-moving galactic 
fragment is observable as a quasar. 

The explosive event which is required by the theory produces exactly the kind of an association of 
three related objects—a central galaxy with a radio galaxy on one side and a quasar diametrically 
opposite—that Arp has identified in his studies. The ultra-high speed imparted to the quasar by the 
tremendous energy released in the galactic explosion results in an additional dimension of motion, 
producing a second redshift component, related to, but distinct from, the normal recession, as required 
by the observations, and the mathematical statement of that relation as derived from theory is identical 
with the relation between the measured values. 

As brought out in Quasars and Pulsars, this one-to-one correspondence between the theoretical 
deductions and the observational results is maintained throughout the entire range of the quasar 
phenomena. In this connection, it should be noted that the difficulties which conventional theory is 
having with the quasars—those difficulties that have made “quasar” almost synonymous with 



Quasars—Three Years Later 


5 


“mystery”—are not due to a lack of knowledge about these objects, but to too much knowledge. It is 
easy enough to fit a theory to a few bits of information, and the scientific community currently claims 
to have a sound theoretical understanding of a number of phenomena about which very little is actually 
known. But, as Harlow Shapley remarked some years ago, facts are the number one enemy of theories, 
and a great many facts about the quasars have been accumulated. As a consequence, orthodox theory is 
currently in a position where any explanation that is devised to account for one of the observed features 
of the quasars is promptly contradicted by some other known fact. Against this background, the 
complete agreement between the new theory and the observations is all the more meaningful. 

Some of the features of the account of the origin and nature of the quasars derived from the Reciprocal 
System of theory are in conflict with current thought, to be sure. For example, present-day theory sees 
no way in which the forces necessary to eject a galactic fragment can be built up within a galaxy. 
“Obviously a normal assemblage of stars cannot be hurled about like a snowball,” says Arp. But this 
merely reveals a weakness in current thought, as the observational evidence now available makes it 
almost certain that fragments are ejected under some circumstances; that is, they are hurled about like a 
snowball. Current astronomical literature is full of references to, and hypotheses dependent upon, 
ejection of “assemblages of stars” from galaxies. In explaining how this is possible, and indeed 
inevitable in the normal course of galactic evolution, the Reciprocal System is simply filling an existing 
conceptual vacuum. 

Similarly, current scientific thought rejects the possibility of speeds in excess of that of light, although 
the investigators who are studying the “tachyon” hypothesis are questioning this dictum because they 
recognize the same point that became evident in the course of the present study; that is, the limit is 
imposed by theory, not by established facts. The only factual evidence available simply shows that a 
greater speed cannot be imparted to a material object by a particular kind of a process. This evidence 
does not indicate whether the observed limitation applies to the possible speed or to the capabilities of 
the process, and the conclusions of the Reciprocal System, which support the latter view, are equally as 
consistent with the evidence as the currently favored interpretation. When the observations from other 
areas are examined carefully it will likewise be seen, as in the foregoing examples, that the conclusions 
reached by the new theory are consistent with all of the definitely established facts, even though some 
of them are in conflict with currently accepted theories or assumptions. 

For the benefit of those who are reluctant to take such a seemingly drastic step as giving credence to a 
theory which involves motion at speeds greater than that of light, it may be well to point out that as 
long as some major change in basic theory is required in order to bring it into harmony with present- 
day knowledge—a need that is now widely recognized in astronomical circles, and has been definitely 
confirmed by the redshift analysis just discussed—the kind of a change that will disturb existing 
physical ideas the least is one such as this which applies only to the far-out regions in which difficulties 
of one kind or another are being experienced. Of course, in the long run there is no choice. Physical 
theory must conform to the way in which the universe actually behaves, whatever that may be. But for 
those who dislike making major changes there may be a certain amount of consolation in the fact that 
while the introduction of ultra-high speeds into the theoretical structure, as required by the concept of a 
universe of motion, revolutionizes our view of some of the less familiar phenomena such as the 
quasars, it leaves the great bulk of physical theory untouched. 

As mentioned earlier, there have been two recent attempts to confirm the cosmological hypothesis as to 
the location of the quasars by means other than comparing the redshifts of presumably associated 
objects. One of these was by Bahcall and Hills ( Astrophysical Journal, Feb. 1, 1973), who compared 
redshifts with brightness and arrived at results that were summarized in a news report as follows: “The 
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point is simply that, by and large, quasars with large redshifts seem dimmer than those with small 
redshifts, just as we would expect if they are farther away.” This is, of course, valid evidence against 
the “local” hypothesis, which asserts that the quasars are in, or have been ejected from, our own or 
some nearby galaxy, but it does not favor the cosmological hypothesis over the “intermediate” 
explanation arrived at observationally by Halton Arp and theoretically from the postulates of the 
Reciprocal System. On this intermediate basis the quasars with large redshifts are farther away —much 
farther away—even though not nearly as far away as the cosmological hypothesis would put them. 

While the controversy over the related subjects of the nature of the quasar redshifts and the location of 
these objects in space has occupied the center of the stage during the past three years, the discovery of a 
number of additional quasars with very large redshifts is actually more important, both as a significant 
increase in observational knowledge and as a further confirmation of the theoretical conclusions 
reached by application of the Reciprocal System of theory. 

At the time the book Quasars and Pulsars was published, only one quasar redshift that exceeded the 
normal limit of 2.326 by any substantial amount had been reported. As pointed out in that work, the 
2.326 redshift is not an absolute maximum, but a level at which conversion of the relative motion of the 
quasar to a different status, which it will ultimately assume in any event, can take place. Hence the very 
high value, 2.877, attributed to the quasar 4C 05.34 either indicated the existence of some process 
whereby the conversion that is theoretically able to occur at 2.326 is delayed, or else was an erroneous 
measurement. Inasmuch as no other data bearing on the issue were available it did not appear advisable 
to attempt to decide between the two alternatives at that time. 

In the meantime some additional quasar redshifts above the normal limit have been measured, and the 
theoretical situation has been clarified. The new measurements give redshifts of 2.69, 3.40, and 3.53, 
for the quasars PHL 957, OH 471, and OQ 172, respectively. These observations confirm the existence 
of redshifts in the range between 2.326 and the absolute maximum, and the fact that all of the high 
values are much above the normal limit points at once to the nature of the process that is involved. 

Because quasars with lower redshifts are less distant and therefore more readily detected, other things 
being equal, a quasar with a redshift only moderately above 2.326 is more likely to be found than one 
with a redshift much above this figure, if there is a continuous distribution of redshifts throughout this 
range. The fact that the only ultra-high redshift known in early 1971 was far above any value 
previously measured was merely suggestive of some departure from a continuous distribution, but 
when the next three discoveries also involved redshifts substantially above the normal limit it became 
rather obvious that these unexpectedly high values were not chance results. The maximum normal 
redshift can be increased slightly above 2.326 by random motion in three-dimensional space 
superimposed on the motions of the recession type to which the 2.326 limit applies, and the tabulation 
by Burbidge and O'Dell , Astrophysical Journal, Dec. 15, 1972, lists two such values, 2.36 and 2.39, for 
the quasars 4C 25.5 and 5C 02.56, respectively. The latter is apparently a rather peculiar object, and its 
redshift may be abnormal, but in any event, its excess of about .06 is probably close to the maximum 
that random motion can be expected to contribute. The observational data now suggest that there are no 
redshifts at all in the range just above 2.39; that is, the process which enables the recession to exceed 
the normal limit involves a jump to a considerably higher redshift level. 

On this basis a continuation of the normal z + 3.5 redshift pattern beyond 2.326 is ruled out, and a 
process that modifies the 3.5 coefficient of the second redshift component is required. Once we arrive 
at this conclusion it is immediately obvious how this modification can occur. It should be understood 
that the change which takes place at what has been called the conversion point is not a physical process 
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affecting the quasar itself; it is a change in the observed character of the quasar motion relative to our 
location in space. Before the conversion point the relative spatial speed of the quasar is less than unity 
(the speed of light) by reason of the retardation due to gravitation. Beyond that point the gravitational 
effect disappears, the relative spatial speed assumes the maximum value of unity, and further change of 
relative position takes place in time only. But since the gravitational effect does not vanish 
immediately, this is not a knife-edge transition, and the effective spatial speed can therefore exceed the 
normal limit by a small amount. 

An unfamiliar process such as this change in the apparent nature of the relative motion can best be 
explained by means of an analogy. For this purpose, let us consider the behavior of sunlight at the 
horizon. Inasmuch as light is normally propagated in straight lines, the horizon constitutes a limit 
(analogous to the 2.326 redshift) beyond which the sun disappears from our view (analogous to the 
disappearance of the quasar when the spatial speed reaches unity) if the light continues to move in the 
normal straight line pattern. But under certain circumstances, the light is refracted by the atmosphere, 
and by virtue of this refraction process (analogous to the special conditions that exist at the 2.326 limit) 
we are able to see the sun for a limited period of time after it sinks below the horizon (this is analogous 
to being able to observe a quasar for a limited time, and distance, beyond that corresponding to the 
2.326 redshift). 

This additional recession beyond the normal limit necessarily involves an increase in the second term 
of the quasar redshift expression. But the quantity 3.5z' /2 cannot exceed 2.00, for reasons explained in 
Quasars and Pulsars, and the required increase in this term must therefore be accomplished by a 
change in the numerical coefficient. This coefficient is not fixed; the normal value 3.5 is merely the 
result of probability considerations which divide a total of 7 equally between the two dimensions of the 
explosion-generated motion. When some other factor intervenes, such as the arrival at the 2.326 limit, 
where the only alternative to disappearance of the quasar is alteration of the probability distribution, the 
latter takes precedence; that is, when we can no longer see the quasar in the usual manner, if there is 
any other way in which we can see it, we will do so. Instead of the normal 314-314 distribution, the 
division then becomes 4-3, 4 1 /2-214, 5-2, etc. This is the inverse of the modification of the distribution 
of the 7 total units which gives rise to the absorption redshifts of the quasars that are still below the 
2.326 limit. In that case the effective factor is reduced below the normal 314 value to enable the quasar 
to absorb more energy in a greater speed, whereas in the situation now under discussion the factor is 
increased above the normal 314 value to enable delaying the conversion to an unobservable state. 

On the foregoing basis, the redshift of a quasar follows the regular z + 3.5z" pattern up to the normal 
limit at 2.326. At that point it jumps directly to a higher value corresponding to a greater distribution 
factor (hereafter designated as F), the normal recession remaining at .326. The possible redshifts 
immediately after the readjustment (that is, before any further outward movement of the quasar has 
occurred) are compared with the observed ultra-high redshifts in the following tabulation. All of the 
calculated values may be modified to a small degree by random motions of the kind previously 
mentioned. 


Table 1: ULTRA-HIGH REDSHIFTS 


F 

Calculated 
(zero z 
increment) 

Observed 

Indicated 

Increment 

Quasar 

4.0 

2.61 

2.69 

.08 

PHL 957 
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F 

Calculated 
(zero z 
increment) 

Observed 

Indicated 

Increment 

Quasar 

4.5 

2.90 

2.88 

- 

4C 05.34 

5.0 

3.18 




5.5 

3.47 

3.40 

? 

OH 471 


3.47 

3.53 

.06 

OQ 172 

6.0 

3.75 





After the readjustment it is possible to observe a further slow increase of the redshift (analogous to 
seeing the sun below the horizon) which results from a continuation of the normal recession only. 
When this recession increment is large enough (probably somewhere between .05 and .10) it initiates 
the conversion process and the quasar disappears. In the interim the observed redshifts exceed the 
tabular values calculated on the basis of a zero increment by the amount of the actual increment. 

It should be emphasized that the jump from F = 3.5 to a higher value does not, in itself, involve any 
increase in distance. For example, a quasar with z = 3.18 (F = 5.0) is at the same location immediately 
after the readjustment as a quasar with z = 2.326 (F = 3.5). Inasmuch as the subsequent recession 
increment is limited to a very small amount, it follows that all quasars with z = 2.326 and above are at 
approximately the same spatial distance. This is the explanation of the seeming inconsistency involved 
in the observed fact that the brightness of the quasars with ultra-high redshifts is comparable to that of 
the quasars in the z = 2.00 range. 

Although random motions and possible observational inaccuracies introduce some uncertainties, the 
tabulated figures enable us to draw some tentative conclusions as to the size of the recession increment, 
and consequently the progress which each of the observed ultra-high redshift quasars has made toward 
the conversion point. The .08 excess in the observed redshift of PHL 957 suggests that this quasar is 
quite far advanced and is nearing the point of conversion, whereas the lack of any increment in the 
redshift of 4C 05.34 shows it to be in an earlier stage, not much beyond the normal limit. OQ 172 is in 
an intermediate condition, while the status of OH 471 is uncertain. 

A further check of redshift theory against observation is possible because absorption redshifts have 
been measured for two of the ultra-high redshift quasars. On the basis of the theory developed in 
Quasars and Pulsars, the magnitudes of the possible absorption redshifts at zero recession increment 
can be calculated by replacing the factor F applicable to emission with successively lower values. This 
mechanism involving a change in F operates in the same manner both above and below the normal 3.5 
factor. The theoretical redshifts of the two quasars, calculated in this manner, are compared with the 
observed values in the following tabulation. Some additional values were reported for PHL 957, but 
these were characterized by the observers as less than “probable,” and they have therefore been 
omitted. 
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Table 2: ABSORPTION REDSHIFTS 


F 

Calculated 

Observed 



4C 05.34 

PHL 957 

4.5 

2.90 

2.88 




2.81 


4.0 

2.61 

2.59 

2.66 

3.75 

2.47 

2.47 


3.5 

2.33 


2.31 

3.25 

2.18 

2.18 

2.21-2.23 

3.0 

2.04 


2.07 

2.75 

1.90 

1.86 


2.5 

1.76 

1.78 



The 4C 05.34 measurements (Bahcall and Goldsmith, Astrophysical Journal, Nov. 15, 1971) include 
one value 2.81 for which there is no theoretical counterpart. Aside from this, the correlation with the 
theoretical figures is very impressive. The other seven observed redshifts agree with the calculated 
values within an average deviation of less than .02, which is comparable to the close correlation in the 
figures for the only other equally extensive system thus far located, that of PKS 0237-23, which was 
discussed in Quasars and Pulsars . 

There are no unexplained redshifts in the “probable” list for PHL 957. The lower measurements for this 
quasar agree with the theoretical values within the range of deviation that can be explained by random 
motions, as is to be expected since there is (by definition) no recession increment at or below the 
normal limit. The deviation of the one absoiption redshift observed in the range between 2.326 and the 
emission value is about double the average deviation in the lower range, indicating that there is 
probably a recession increment here, instead of, or in addition to, random motion. This lends support to 
the conclusion expressed earlier that the .08 excess in the PHL 957 emission redshift is evidence of a 
recession increment, and that this quasar is therefore in a relatively late stage. 

It is also evident that these absorption data confirm the validity of the theoretical explanation of the 
nature of the ultra-high emission redshifts. The continuity of the absorption redshift pattern all the way 
from F = 4.5 to F = 2.5 shows that the redshifts above the normal limit do, in fact, result from 
modification of the distribution factor F in the manner specified, while the agreement between the PHL 
957 values and those for 4C 05.34 verifies the theoretical finding that the increase in the normal 
recession beyond 2.326 is limited to a relatively small increment. The following comment from the 
Burbidges in their book Quasi-Stellar Objects (1967) is prophetic: 

We have gone into considerable detail in describing the absorption lines in the spectra of 

QSO's, because these may in the end provide more clues for solving the problem of the 

nature of the QSO's than do the emission lines. 
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One of the reports of observations made on PHL 957 includes the comment that the most striking 
feature of the absorption spectrum of this quasar, a ’’very broad line,” corresponds to z = 2.309. This is, 
of course, the normal limiting value 2.326 with a small random motion modification, and it is not 
surprising that it is prominent. It is somewhat surprising, however, that this value does not appear in the 
list of observed absorption redshifts for 4C 05.34, and it will be of some interest to see if it shows up 
when further observations of this quasar are made. This absence is all the more striking in view of the 
presence of so many redshifts at intermediate factors (3.25 etc.). Previous studies of absoiption 
redshifts reported in Quasars and Pulsars indicated that these intermediate factors are normally 
encountered only at the lower end of the range of values (the high energy end). The PHL 957 redshifts 
conform to this general rule, but the intermediate values are prominent throughout the entire redshift 
range of 4C 05.34. However, the great spread of these absorption redshifts—all the way from factor 4.5 
down to 2.5—shows that this quasar is literally blowing itself apart, and this no doubt accounts for the 
multiplicity of redshifts, as in such a violent environment almost any possible situation will be realized. 

In case there is any question as to why this quasar (4C 05.34) is the one that is apparently nearing the 
time when it will be so badly disintegrated that it will cease to exist as a physical object, while PHL 
957 is apparently the one that has progressed farthest toward the point where its relative motion will 
convert to the zero time datum and the quasar will become unobservable, it should be explained that 
two different processes are involved. The ultimate demise of the quasar is simply a matter of age. 
When the great majority of the stars that constitute the fast-moving galactic fragment that we call a 
quasar have reached the age limit of matter and have individually disintegrated, the quasar ceases to 
exist as such, irrespective of where it may be at that time. On the other hand, the disappearance of the 
quasar at the conversion point, the point at which its motion relative to our location in space changes 
character, is a matter of distance, and it is dependent on both the initial location, the scene of the 
galactic explosion, and on the amount of time during which it has been receding since that initial event. 
A quasar that originated at a distant location may therefore reach the conversion point in somewhere 
near its original condition, whereas one that originated nearby may disintegrate before it ever arrives at 
the point of conversion. The disintegration, unlike the conversion, is a definite physical event. When 
PHL 957 passes out of our ken it may still be observable from some other galaxies that were closer to 
the scene when the original explosion that produced this quasar occurred, but when 4C 05.34 is reduced 
to debris its existence as a quasar will have terminated. 

Aside from the measurements on PHL 957 and 4C 05.34, the new absorption redshift data accumulated 
during the three-year period under consideration have been confined mainly to values comparable to 
the emission redshifts. However, two measurements that have been reported for the quasar PKS 
0812+02 are of special interest because this is the first quasar with a redshift below 1.00 for which a 
clear-cut comparison of a series of observed absorption redshifts with the corresponding theoretical 
values could be made. As indicated in the following tabulation, two of the possible steps below F = 3.5 
have been activated in this quasar, making it possible to demonstrate more conclusively that the 
absorption redshift theory which is here being discussed is applicable to the lower redshift ranges as 
well as to the higher values. 
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Table 3: ABSORPTION REDSHIFTS - PKS 0812+02 


F 

Calculated 

Observed 

3.5 


.402 (em) 

3.25 

.374 

.384 

3.0 

.346 

.344 


Another new development in the redshift area since the date of the previous publication is the discovery 
of an absorption redshift in the radiation at radio frequency from the quasar 3C 286. This has generated 
considerable interest because of an impression in Borne quarters that the radio absorption requires an 
explanation different from that applicable to absorption at optical frequencies. Brown and Roberts, who 
made the original observations, conclude that the redshift is due to absorption by neutral hydrogen in 
some galaxy lying between us and the quasar. Since the absorption redshift is about 80 percent of the 
emission redshift of the quasar, they regard the observations as evidence in favor of the cosmological 
redshift hypothesis. (This is the second of the two cases in which attempts have been made to bolster 
the cosmological hypothesis by means other than the usual correlations between the redshifts of 
presumably associated objects.) 

On the basis of the Reciprocal System of theory the radio observations do not introduce anything new. 
The absorption process that operates in the quasars is equally applicable, according to that theory, to all 
radiation frequencies, and the existence of an absorption redshift at radio frequencies has the same 
significance as the existence of an absorption redshift at optical frequencies. Furthermore, the values of 
the radio redshifts are subject to the same considerations as those of their optical counterparts. The 
emission redshift of 3C 286 is .849. Calculation by the method explained in Quasars and Pulsars, and 
utilized in deriving the theoretical redshifts earlier in these pages, establishes the first three possible 
absorption redshifts below the emission value for a quasar of emission redshift .849 as .79, .735, and . 
68. As the observed value of the radio redshift is .69, the agreement with theory is complete. 

At the time Quasars and Pulsars was released for publication, the available absorption redshifts, other 
than those in the immediate vicinity of the emission values, were confined to the range of redshifts 
which we may call the normal high redshift region, just below the normal limit at 2.326. The results of 
the comparison between these data and the calculated values were summarized in the book as follows: 

Although the amount of observational information available for correlation with the 
theoretical deductions is small, the agreement is so close that it constitutes a rather strong 
case in favor of the theoretical development. 

As demonstrated in the foregoing paragraphs, the additional measurements reported during the past few 
years have enabled extending these correlations to a much wider field—to the ultra-high redshift region 
beyond the 2.326 limit, to the relatively low redshift region below 1.00, and to the radio frequency 
region. Inasmuch as the agreement between the theoretical and observed values is equally as 
satisfactory in these new areas as in the redshift region covered in Quasars and Pulsars, the “rather 
strong case” has become very much stronger. As matters now stand, it is almost as conclusive as the 
results of the analysis of the redshifts in Arp’s associations. Taken together (and they must be 
considered together, as they are based on the same conceptual foundations and the same mathematics) 
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they should be decisive. 

One of the important results of the application of the Reciprocal System of theory to the quasars is the 
finding that there are two distinct classes of radio-emitting quasars with quite different properties, 
separated by a long radio-quiet period. The internal activity of a Class I quasar, one that has just 
recently (in the astronomical sense) been ejected from the galaxy of origin, results mainly from the 
energy imparted to it by the galactic explosion in which it originated. When this activity subsides the 
quasar enters the radio-quiet period. Later, its constituent stars begin to arrive at their age limits, and 
explosions of these stars renew the internal activity. As soon as this is sufficiently energetic, radio 
emission resumes on the Class II basis. 

The most distant quasars now known are all Class II objects, as the Class I quasars are not currently 
observable at these immense distances. Below a redshift of about 1.00, however, both classes are 
present, and in order to distinguish one from the other it is necessary to utilize some measurable 
properties in which there is a systematic difference between the values applicable to the two classes of 
objects. Ultimately it should be possible to establish such lines of demarcation from pure theory, but for 
the present this must be done empirically, and tentative criteria were defined in Quasars and Pulsars on 
the basis of the magnitude of the radio flux and the U-B color index. The additional information 
accumulated in the intervening three years now makes it possible to review this situation with the dual 
objective of increasing the accuracy of the lines of demarcation between the two quasar classes and at 
the same time demonstrating the agreement between theory and observation that exists in areas not 
covered in the earlier publication. 

It will be convenient to begin this review with a consideration of the limitations to which the 
occurrence of absorption redshifts in the quasars is subject. From theoretical premises we have 
previously deduced that the absorption which gives rise to the absorption lines in the quasar spectra 
takes place in concentrations of material thrown out in the course of internal explosions in these 
objects. No absorption exists, therefore, until the explosions occur on a sufficiently large scale. As 
noted earlier, this point is not reached until the quasar is somewhere in the radio-quiet stage, while it is 
evident from the nature of the requirements for the production of multiple absorption redshift systems 
that multiplicity will not appear until a still higher level of activity is reached. On the basis of this 
evolutionary pattern we can deduce the following rules regarding the occurrence of absorption 
redshifts: 

1. Class I quasars have no absorption redshifts. 

2. Absorption redshifts approximating the emission values are possible throughout most of the 
radio-quiet region, as well as in the Class II quasars. 

3. Absorption redshifts differing from the emission values by more than the amount that can be 
attributed to random motion are possible only in Class II quasars and relatively old radio-quiet 
quasars. 

A review of the absorption redshifts listed in the compilation by Burbidge and O'Dell was carried out 
for the purpose of testing the validity of these rules. In order to maintain a continuity with the 
correlations between theory and observation that were presented in the previous publication, the radio 
and optical data utilized in the current analysis were taken from the same sources as before, and the 
same limiting values were applied in determining the class of quasar. 

On this basis there is no violation of Rule 3, but three of the 29 quasars with absoiption redshifts 
appearing in the reference tabulation are in violation of Rule 1. This is, of course, too large a 
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discrepancy. As stated in Quasars and Pulsars, there is a theoretical possibility of some rare exceptions 
to rules of this kind based on the normal pattern of quasar evolution, because there is a chance that the 
galactic fragment which is ejected as a quasar may contain a substantial number of old stars, in which 
case the normal time schedule will be anticipated. One deviant out of the 29 might be explained in this 
way, but not 3. 

Examination of the measured values leads, however, to the conclusion that the difficulty lies in the 
original criteria by which the two classes of quasars were distinguished. The radio emission and color 
measurements (with one value missing) indicate that all three of the doubtful quasars are similar in 
their characteristics; that is, all three are in the region of high U-B values and low radio emission. This 
suggests that while the line of demarcation between Class I and Class II shown in the diagrams in 
Quasars and Pulsars is probably somewhere near correct in the low U-B region, it needs to be 
modified in the region of high (more negative) U-B values. Like all other empirical products, this 
boundary line is subject to change when more information becomes available. 

A study has indicated that the necessary adjustment of the selection criteria can be accomplished by 
introducing the B-V color index into the classification system. (This is equivalent to defining areas on a 
two-color diagram such as Fig. 2.1 in the Burbidge book Quasi-Stellar Objects from which the data 
used in establishing the original lines of separation were taken.) The available B-V measurements for 
the three quasars that, on the basis of the presence of absorption redshifts, belong in Class II, are in the 
upper portion of the full range of values, whereas those of the relatively low redshift quasars in this 
region, which can be expected to be mainly Class I objects, fall principally in the lower portion of the 
range. We may tentatively establish a dividing line at +.15, and instead of assigning all of the quasars 
with low radio emission and high U-B values to Class I, we will put the members of this group that 
have B-V indexes above +.15 in Class II. 

Until such time as we are able to base the selection criteria on a theoretical rather than an empirical 
foundation we can hardly expect precision, but the change to two-color standards undoubtedly brings 
us closer to the correct line of demarcation, as all of the quasars with absorption redshifts now fall in 
Class II, as required by theory, whereas all but one of those in the region under consideration that have 
emission redshifts below .350 fall in Class I, as most of them theoretically should. The importance of 
being able to distinguish between the two classes of quasars on the basis of the color indexes and radio 
emission lies in the fact that this makes it possible to check the validity of the theoretical conclusions 
that are reached with respect to other features of these objects, such as the rules with respect to the 
occurrence of absoiption redshifts. After the criteria are changed as indicated above, the 29 quasars in 
the reference list are all in conformity with the rules as stated. 

This successful use of the B-V color index to improve the distinction between the two classes of radio- 
emitting quasars in the region in question naturally suggests extending consideration of the behavior of 
this index to an examination of the entire pattern of the variations that take place during the course of 
evolution of the quasar, a subject that was not investigated in the study that produced the results 
reported in Quasars and Pulsars. It was mentioned by the Burbidges that the astronomers recognize a 
systematic, but “rather complicated” relation between the spectral colors of the quasars and their 
redshifts. Theoretical considerations indicate that the true relation is between color and internal activity. 
The internal activity of an average quasar of each class is a function of its age, and the average age, in 
turn, is related to the distance. Thus there is a theoretical basis for the astronomers' finding; that is, 
there actually is a somewhat loose relationship between the color indexes and the redshift (distance). 

The principal reason for the “rather complicated” nature of the relations indicated in the Burbidge Figs. 
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4.4 and 4.5 is the lack of differentiation between the two classes of quasars. When the classes are 
separated, most of the complexity disappears, although there is still a large scatter of the values because 
the relation between color and redshift is indirect and only approximate. The correlation between age 
and distance depends on the fact that the quasars are continually moving outward, but explosive 
ejections occur at distant, as well as nearby, locations, and individual quasars may therefore be 
considerably younger than the average quasar at the same distance. In Class I there are also variations 
in internal activity due to differences in the magnitudes of the galactic explosions in which the ejections 
took place, while in Class II both the time of onset of the secondary explosions and their rate of 
development are variable. Nevertheless, there is a definite general pattern. “The systematic nature” of 
the color-distance relation, say the Burbidges, “is apparent.” 

The U-B index was discussed in Quasars and Pulsars. As brought out there, the initial range of this 
index immediately following ejection is from -.40 to -.50. As these Class I quasars age, the index 
gradually moves toward values in the range from -.75 to -1.00. No systematic variation of this U-B 
index was found in the Class II quasars. 

The B-V indexes of the earliest Class I quasars that have been observed are in the range from +.40 to 
+.60. Like the U-B index, the B-V value gradually moves in the negative direction with increasing age, 
and those quasars that are approaching the radio-quiet stage have indexes below +.10, extending to 
negative values in some instances. The B-V index for most of the Class II quasars with relatively low 
redshifts (below .750) are in the neighborhood of+.20. Beyond .750 the index increases, and maximum 
values around +.60 are reached between 1.00 and 1.40 redshift. This maximum is followed by a rather 
rapid drop to a level in which most values are comparable to those of the early members of this class. 

While the actual mathematical relation between the internal activity of the quasars and their color 
indexes has not yet been examined from the standpoint of the Reciprocal System of theory, the pattern 
followed by the values of these indexes, as described in the preceding paragraphs, shows a definite 
qualitative correlation with the changes that theoretically take place in the generation and dissipation of 
energy. In Class I the initial activity is high, but it gradually subsides, as no continuing source of large 
amounts of energy is available to these objects. Both color indexes respond to this change by moving 
toward more negative values as the quasars age. In Class II the initial activity develops slowly, as it 
originates from many small events rather than one big event, and the early values of the B-V index are 
about the same as those of Class I quasars of medium age. However, the internal energy of the Class II 
quasars increases with age, as additional stars continue to arrive at the destructive limit. The B-V index 
therefore moves toward more positive values, reaching maximum levels in the redshift range from 1.00 
to 1.40 that are comparable to those of the early Class I quasars. 

Beyond 1.40 redshift the motion of the average quasar undergoes a change, the readjustment that is 
responsible for the appearance of absorption redshifts, which are present in most quasars beyond z = 
1.40 but are relatively rare at the shorter distances. Inasmuch as this change, which distributes a 
somewhat greater total energy over a larger number of motions, reduces the energy concentration, the 
B-V index drops to a level approximating that of the early members of Class II. The U-B index does 
not seem to be sensitive to the events that take place in the evolution of the Class II quasars, and, as 
stated earlier, shows no systematic change. 

At the time Quasars and Pulsars was published it did not appear that the available observational 
information regarding the internal structure of the quasars was extensive enough or accurate enough to 
justify any attempt at a theoretical explanation of the various structural features. Of course, the 
theoretical conclusions are independent of empirical information, and it would be possible to proceed 
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with the deductions from theory in advance of the observations, but, as a practical matter, there is not 
much to be gained by arriving at theoretical answers to outstanding questions unless (1) the theory is 
already firmly established, or (2) enough observational data are available to enable a demonstration that 
the theoretical results are in accord with the physical facts. It cannot be claimed that the Reciprocal 
System of theory is, as yet, firmly established in the eyes of the scientific community (although there is 
abundant evidence to prove its validity when that community gets around to examining it in detail), and 
the policy that has been followed in the development of the details of the theoretical system has 
therefore been to confine the work to phenomena on which enough information is available to verify 
the validity of the theoretical conclusions that are reached. However, the situation in the observational 
area changes as time goes on, and inasmuch as the scope and accuracy of the observations of the 
structural features of the quasars have been substantially improved in the last few years, a preliminary 
theoretical consideration of this subject would seem to be in order at this time. 

It is clear, from a theoretical standpoint, that the factor which determines the internal structure of the 
quasars is the existence of two quasi-independent populations of stars and particles. At the time of 
ejection, the quasar as a whole is moving at a speed in excess of that of light, although the spatial speed 
relative to our location is, for the time being, reduced to a level below that of light by the opposing 
gravitational motion. The violence of the ejection has also had an effect on the individual speeds of the 
material aggregates within the quasar, and some of the constituent stars and particles are now moving at 
ultra-high speeds, while others retain the lower speeds that prevailed while the object that is now a 
quasar was still a part of the outer structure of the galaxy of origin. There is some contact between 
these two populations, but the contacts are minimal, for reasons explained in earlier publications, and 
energy equilibrium is established for each population independently. At this early stage of its 
development, therefore, the quasar is a two-component system, with ultra-high particle speeds in one 
component and speeds less than that of light in the other. 

In order to understand the consequences of the existence of these two dissimilar components a 
consideration of the theoretical background will be necessary. According to the postulates of the 
Reciprocal System of theory the physical universe is composed entirely of motion, that term being used 
in what we may call the scientific sense, which defines it as a relation between space and time, 
measures it as speed or velocity, and represents it in mathematical symbols by the “equation of 
motion.” In its simplest form that equation is v = s/t. Only two physical restrictions are placed on 
motion by the postulates: (1) that it is limited to three dimensions, and (2) that it exists only in discrete 
units. 

In such a universe, where there is nothing but motion, space and time have no significance other than 
their status as the two reciprocal aspects of that motion. At the basic level, where no physical activity is 
taking place and nothing exists but individual units of motion, each such unit is a relation between one 
unit of space and one unit of time. In their capacity as the reciprocal aspects of these units of motion, 
the only significance that they possess, the units of space and of time are therefore moving units. 
Consequently, the natural reference system, the datum from which all physical activity extends, is not a 
stationary system, as heretofore assumed; it is a moving system. In the absence of physical activity the 
universe is not at rest; it is in motion at unit speed. Every location in the physical universe, together 
with any object that may be occupying such a location, is continually moving outward from every other 
location at this speed: one unit of space per unit of time. 

This substitution of a moving system of reference for the familiar stationary reference system is the 
first of the major conceptual revisions that are required in order to view physical phenomena in the 
context of a universe of motion. Mental reorientation of this nature is, of course, difficult. As Herbert 
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Butterfield puts it, “Of all forms of mental activity, the most difficult to induce... is the art of handling 
the same bundle of data as before, but placing them in a new system of relations with one another by 
giving them a different framework.” But there is no alternative. Where science has been looking at 
physical phenomena in the wrong way, the prevailing viewpoint must be altered before the picture can 
be seen in its true light. 

The way in which the concept of a moving system of reference gives us an altogether different view of 
many physical relations is well illustrated by its application to the recession of the distant galaxies. 
According to conventional theory, an object at rest in the universe is motionless with respect to a 
stationary reference system. In order to explain the recession on this basis it is necessary to provide 
some means whereby the galaxies could have been accelerated to their present speeds, and since there 
is no known process that is anywhere near adequate for this purpose a most extraordinary event has 
been postulated, a catastrophic “big bang” that has hurled the galaxies out into space. In a universe of 
motion, on the other hand, the recession is a direct result of the basic nature of the universe, and the 
only thing that needs to be explained is the lower recession speed of the closer galaxies. 

This explanation does not require an implausible ad hoc assumption such as that which is the basis of 
the “big bang” hypothesis. The lower speed at shorter distances is the result of a retarding effect that we 
know is present, that of gravitation. As shown in detail in Quasars and Pulsars and previous 
publications, gravitation in a universe of motion is an inherent property of the combinations of motions 
that we recognize as matter, and is itself a motion (as, of course, it must be) similar to the recession in 
its general nature, but negative rather than positive. The net effective motion of any object is therefore 
determined by the relative magnitudes of the opposing inward and outward motions. In our immediate 
environment gravitation predominates, but inasmuch as its effect decreases with distance there is a 
point beyond which the net motion is outward, and the more distant galaxies therefore recede from our 
location at speeds that increase with distance, reaching a major fraction of the speed of light at the 
extreme range of present-day instruments. 

As can be seen from this explanation, the recession is inherently a scalar motion, simply outward. 
Gravitation is an inward motion of the same character. The approximate equality between these two 
opposing motions that exists in our local environment makes it possible to set up an arbitrary reference 
system in which measurements are made from a zero motion base. Such a reference system enables 
recognition of the three-dimensionality of physical existence, and makes it possible to assign spatial 
directions to the inherently scalar recession and gravitational motion (as well as to other more complex 
motions that are inherently vectorial). However, this stationary three-dimensional spatial reference 
system does have a serious defect in that it is limited to the representation of spatial positions, and 
provides no means whereby changes of position in time can be taken into account. In utilizing it we are 
therefore tacitly assuming that no such changes occur, other than those due to the omnipresent time 
progression. The results obtained on the basis of this assumption are accurate at low speeds, where 
changes in time location relative to the natural moving datum are negligible, but serious discrepancies 
are introduced at high speeds (this is the origin of the difficulty that the relativity theory was designed 
to overcome), and the reference system breaks down altogether in application to speeds beyond the unit 
level (the speed of light). There is no way in which such speeds, or the changes in location that result 
therefrom, can be represented in a three-dimensional coordinate system. 

The concept of phenomena which either cannot be represented accurately, or cannot be represented at 
all, within a three-dimensional spatial system of reference, will no doubt be unacceptable to many 
Individuals who are firmly committed to the long-standing belief that the region defined by such a 
system is the whole of physical existence. But this is simply another case of anthropomorphism not 
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essentially different from the once general conviction that the earth is the center of the universe. Nature 
is under no obligation to conform to the manner in which the human race perceives physical events, 
and in order to enable continued progress toward better understanding of natural processes it has been 
necessary time and again to transcend the limitations that men have tried to impose on physical 
phenomena. Extension of physical theory into regions beyond representation in the conventional 
reference systems is a drastic move, to be sure, but the fact that such an extension turns out to be 
required when we place our system of theory on the sound conceptual foundation provided by the idea 
of a universe of motion should not surprise anyone who is familiar with the history of science. 

The salient point here is that because it is a universe of motion, with all of the latitude that is made 
possible by the versatility of the motion concept, the physical universe is much more extensive than the 
reference system into which conventional scientific thinking tries to force it. Of course, there is no a 
priori reason why the physical universe must necessarily be a universe of motion. But a development 
of the consequences of the postulates that define such a universe has demonstrated that these 
consequences are completely in accord with the observed properties of the physical universe, thereby 
establishing that this physical universe is, in fact, a universe of motion. Naturally, the change from the 
definitely untenable concept of a universe of matter to that of a universe of motion calls for some 
modification of fundamental ideas, and in order to gain a clear understanding of the new theoretical 
picture the various features thereof must be viewed in the context of this “different framework,” as 
Butterfield calls it. The first essential is to relate all basic physical phenomena to the moving, rather 
than the stationary, system of reference. 

A major result of this change of reference system is elimination of the infinities that appear when 
present-day physical theories are carried to their limits. These infinities are the despair of the physicists. 
“We have all these nice principles and known facts, but we are in some kind of trouble,” says Feynman 
(The Character of Physical Law, 1965), “either we get the infinities or we do not get enough of a 
description.” He recognizes that something in current thought must be wrong, and he can see that the 
emor probably lies in some basic assumption, but he admits that he and his colleagues are at a loss to 
say what it actually is: “We really do not know exactly what it is that we are assuming that gives us the 
difficulty producing infinities.” The finding that the natural system of reference in the physical 
universe, a universe of motion, is a moving system now provides the answer to this “nice problem,” as 
Feynman calls it. The conceptual error that is causing the difficulty, the erroneous assumption that 
underlies conventional physical theory, is the assumption that the datum from which physical activity 
extends is zero. The infinities result from this error; they are man-made. They do not exist in nature, 
because nature knows neither zero nor infinity (other than the net resultant of zero that is produced by 
the interaction of equal and opposite motions). Physical activity in a universe of motion is limited to the 
range from 1/n to n/1. Zero, 0/n, and infinity, n/0, are both physically impossible, as neither time 
without space nor space without time can exist in a universe in which there is nothing but motion. 

Another of the major conceptual changes that are necessary in order to comprehend what happens in a 
universe of motion is a revision of previous views as to the relation between space and time. In motion, 
these two entities are reciprocally related, as expressed in the equation of motion, v = s/t. Where 
nothing but motion exists, this is a general relation; that is, space and time are reciprocally related 
everywhere in a universe of motion. Since all physical entities and phenomena in such a universe are 
motions or combinations of motions, they are combinations of space and time in different ways and in 
different proportions. One of the important consequences of the general reciprocal relation is that for 
each of these entities or phenomena there exists another that is exactly the same in all respects except 
that space and time are interchanged. Inasmuch as unity is the boundary between n and its reciprocal 
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1/n, it also follows that the space-time relations are inverted whenever and wherever this boundary is 
crossed in either direction. 

Lack of recognition of this inversion at unit levels is responsible for many errors in conventional 
physical theory, and is one of the principal reasons why science has not been able to achieve the same 
degree of success in dealing with recent discoveries in the realms of the very small, the very large, and 
the very fast that has characterized the results in the more familiar regions of the universe, which are 
within the unit boundaries and therefore not subject to the inversions. In most cases, the physical 
effects of the inversions have been observed, but they have been misinterpreted. The current belief that 
speeds in excess of the speed of light are impossible is a typical example. In a universe of motion, the 
true explanation is not that a speed of unity (the speed of light) cannot be exceeded, but that the space- 
time relations of the physical phenomena related to the speed are inverted at the unit level. A spatial 
speed greater than that of light is impossible, not because there are no greater speeds but because the 
greater speeds are temporal speeds; that is, they cause change of position in time rather than change of 
position in space. 

A similar inversion is responsible for the generation of radiation at radio frequencies in the quasars and 
related objects. In order to avoid the confusion that might result from introducing too many unfamiliar 
ideas at the same time, the source of this radiation was not identified in the discussion in the earlier 
pages, other than by the rather vague expression “internal activity.” At this time, however, it is 
appropriate to point out that the “internal activity” of the quasars is inverse radioactivity. The radio flux 
consists, at least mainly, of inverse gamma rays: radiation with frequency 1/n, where n is the frequency 
(in natural units) of the corresponding gamma rays. This situation was discussed briefly in Quasars 
and Pulsars, but some additional comments are now in order inasmuch as the problem of accounting 
for the energy output from the quasars is the most difficult issue facing any theory that undertakes to 
explain these objects. 

No advance at all has been made in this respect by the physicists and astronomers working along 
conventional lines. The position of conventional theory has, in fact, deteriorated in recent years, as the 
greater redshifts that have been located imply a still further increase in the maximum energy output, 
which was already far beyond any possibility of explanation within the bounds of orthodox physics. 
There is no lack of appreciation of the seriousness of the situation. Simon Mitton, for instance, tells us 
that, “At the present time, the so- called 'energy problem' (in the quasars) is widely considered to be the 
most important unsolved problem in theoretical astrophysics.” But it gets comparatively little attention 
in present-day practice, simply because, in the context of current thought, there is no way of even 
approaching the problem of generating the stupendous amount of energy that appears to be required. 

In the context of the Reciprocal System of theory there is no problem. On this basis, the energy 
requirements are very much lower, as the quasars are not anywhere near as far away as conventional 
theory would put them, while at the same time the existence of a hitherto unknown source of large 
quantities of radiant energy is disclosed. Explosions of the kind that occur as Type II supernovae reduce 
a portion of the stellar material to energy and accelerate most of the remainder to ultra-high speeds. At 
these speeds beyond the unit level the factors that govern atomic stability are, like all other properties 
related to the speed, inverted. Under low speed conditions, the zone of stability in the normal galactic 
environment is above the basic level at which the atomic weight is twice the atomic number. At ultra- 
high speeds the direction of the mass increment is reversed, and the zone of stability is below the basic 
level. This makes no difference in the case of a light element, because the deviation of its atomic 
weight from the basic level is negligible. But for the heavy elements the change is substantial, and 
radioactive ejection of mass is necessary in order to reach the new zone of stability. Inverse gamma 
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rays (radiation at radio frequencies) are emitted during this process, just as normal gamma rays are 
emitted during the more familiar radioactivity of the low-speed region. 

Thus it is not necessary to assume the existence of exotic physical processes to account for the radio 
emission from astronomical objects. Wherever Type II explosions occur—in quasars, in the interiors of 
the giant elliptical galaxies, in the cores of the Seyfert galaxies, in the central portions of smaller and 
younger galaxies such as our own, and in isolated stars throughout all galactic aggregates—inverse 
radioactivity takes place and radiation at radio frequencies is emitted. The reason for the dependence of 
the quasar radiation pattern on the “internal activity” is therefore apparent. 

Inversion at the unit level likewise explains the special characteristics of the second unit of quasar 
motion. When the enormous amount of energy released in a galactic explosion ejects a fragment of the 
galaxy, a quasar, at a speed in excess of that of light, this involves crossing the boundary of the region 
of unit speed. Beyond unit speed the quasar is no longer moving in space, but in time. However, the 
relation between the zero space datum and the zero time datum is such that this motion in time has a 
specific spatial effect, which has been described in previous publications as a motion in equivalent 
space. As therein explained, these two zero levels are separated by the equivalent of eight units; that is, 
if the time magnitude is one unit, the equivalent space magnitude is seven units. (This is a relation of 
wide applicability. For instance it accounts for the primary valence pattern in chemical compounds, 
where an element with a negative (space) valence x, such as sulfur in CS 2 , has a positive (time) valence 
8 - x, as in SF 6 .) 

By reason of this relationship, a quasar which passes the unit boundary and acquires a unit of motion in 
time is moving at a rate of seven units in equivalent space. Half of these seven units are coincident with 
the normal recession (except near the 2.326 limit, where the distribution of the seven units may be 
altered, as explained earlier). This coincident portion of the motion in equivalent space does not result 
in any actual change in spatial position, but it does enter into any phenomenon such as the spectral 
redshift which is related to the total amount of motion rather than to the spatial motion alone, and it 
also has a bearing on the amount of movement in space that results from the interaction of the quasar 
motion and gravitation. This, in brief, is the theoretical basis for the treatment of the external aspects of 
the quasars in Quasars and Pulsars, and in the previous pages of this extension of that work. 

Now we are concerned with the internal aspects, and the first significant point that comes to light is 
that, in its early stages, the quasar contains two distinct components with very different particle speeds. 
Ordinarily we think of the motions of the constituent particles of an aggregate as being distributed in all 
directions, so that the effect on the speed of the aggregate as a whole is zero, but vectorial direction has 
no meaning in application to speeds in excess of unity. All of the components of the total motion of the 
quasar are purely scalar—simply outward (which is the reason why they produce no blueshifts). 
Consequently, the difference of one unit between the particle speeds of the two populations within the 
quasar means that they are moving apart. 

Since the quasar as a whole is already moving at a speed of two units, the addition of an internal unit 
brings the total speed of the faster particles up to three units. As brought out in the previous discussion, 
the second unit of motion is collinear with the first, and the explosion component of the total quasar 
speed, 3.5z‘ /2 , adds to the normal recession speed z. This is possible because a two-unit change in speed, 
from one unit in the spatial direction (+1) to one unit in the temporal direction (-1) does not result in a 
net total speed in excess of one unit at any point, and hence such a change is within the limitation 
imposed by the discrete unit postulate. But the existence of more than two collinear units would 
conflict with that postulate, and is therefore excluded. Hence the third unit of motion, the level of the 
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individual motions of the stars and particles that constitute the ultra-high speed component of the 
quasar, is necessarily perpendicular to the line of the recession, and instead of manifesting itself as an 
additional outward motion in our reference system (an addition to the redshift) it appears as a lateral 
displacement. 

In the context of our three-dimensional frame of reference, the lateral displacement acquires a 
direction, but the reference system only identifies the line of motion, and does not specify which way 
the object is moving along that line. The latter, so far as the reference system is concerned, is purely a 
matter of chance, and since the probabilities are equal, the ultra-high speed material will, in the absence 
of physical interference, be distributed equally between the two lateral directions. 

Because of the inherently non-directional nature of a scalar motion, its apparent direction is relative to 
the location of the observer. The net magnitude of the observed change of radial position also depends 
on the observer's location, by reason of the attenuation of the gravitational effect with distance. From 
our viewpoint, distant galaxy X is receding in a certain direction at a high speed (that is, a high value of 
the redshift z). To an observer in galaxy A, closer to X, the observed speed of X is lower, and the 
direction of the motion is totally different, while to an observer in galaxy B, quite near X, galaxy X is 
not moving at all. The same is true of the observed values of the explosion component of the quasar 
speed (the second component), which has the same directional characteristics as the normal recession, 
and differs mainly in the observed magnitude (3.5 z Vl instead of z). 

Now we are considering a third scalar motion that is lateral rather than radially outward, and has a 
magnitude differing from both of the other recession components. Here, again, the observed speed, and 
consequently the position, depends on the location of the observer. To us, there is a separation between 
the ultra-high speed and low speed components, and the quasar appears as three objects (one optical 
and two radio) in line, whereas to the nearby observer in galaxy B there is no separation. He sees only 
one object. The basic principle that governs this situation is that, in observing scalar motion, either 
radial or lateral, the observer sees only the net difference between the actual outward motion of the 
observed object (away from the observer) and his own inward gravitational motion (toward the object), 
the magnitude of which varies inversely with the distance. It should be noted that from the scalar 
standpoint the lateral displacement is outward, and the inward motion of gravitation opposes this 
displacement in the same manner that it opposes the outward radial motion. This is another of the 
places where the conventional three-dimensional system of reference is not capable of giving us a true 
picture of the actual situation. 

All of the radiation from the quasar is subject to the same considerations, but the optical radiation 
comes mainly from the low speed matter, and the radiation at radio frequencies comes mainly from the 
ultra-high speed matter. The optical observations therefore see the quasar at the undisplaced location, 
while, in the simplest situation, where there is a fairly complete separation of the components, the radio 
observations see it in two areas that are equidistant from the center of mass and diametrically opposite 
each other. In this case the total radio emission is divided equally between the two outlying locations. 

Since the segregation of the two components is usually incomplete, and may be very irregular, 
deviations from this simple pattern are common. If enough of the ultra-high speed matter remains 
intermingled with the low speed aggregate to result in an appreciable radio emission from the optical 
location, or if there is a significant emission in the radio range from the low speed matter itself, the 
radio observations show three emission sources in line, rather than merely a double source. The 
prevalence of this pattern is indicated in the data reported by Macdonald and Miley (Astrophysical 
Journal, Mar. 1, 1971). These investigators say that only 6 of the 36 quasi-stellar objects for which they 
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determined radio structures are definitely double, whereas 23 may have a third component at the center. 
The remaining 7 are more complex. 

The more complex patterns result from irregularities in the initial distribution of the ultra-high speed 
matter and from non-central internal explosions. The symmetrical pattern that has been described 
prevails only where the center of mass of the ultra-high speed component coincides with the optical 
center, and any irregularities of the kind mentioned can therefore cause a deviation of the radio centroid 
from its optical counterpart. If the explosions are very energetic some rather drastic changes may occur, 
but more commonly the result is merely a displacement of the radio centroid along the normal lateral 
line. If the explosive activity is continuing, the matter newly elevated to the ultra- high speed status by 
the explosive release of energy will move outward to one or both of the normal positions of the ultra- 
high speed component, but a finite time is required for completion of this movement, and in the interim 
a jet of material (or perhaps two in opposite directions) will be observed moving outward along the line 
of the radio sources. Where there are intermittent bursts of explosive activity, concentrations, or 
“knots,” of matter will be seen in the jets. 

Because of the improvement in techniques of observation and measurement of the various structural 
features of the quasars that has been accomplished during the past few years there is now ample 
evidence to substantiate the qualitative account of the structural pattern given in the foregoing 
paragraphs. Enough measurements are also available to enable reaching some conclusions with respect 
to the most significant of the items that can be evaluated quantitatively: the magnitude of the separation 
between the two principal radio components. 

When a star or particle in the interior of a quasar, which is moving in equivalent space by reason of its 
participation in the motion of the quasar as a whole, acquires an individual speed in excess of that of 
light it crosses a second unit boundary, and again an inversion of physical properties takes place. This 
second inversion brings the motion back into actual space, and the third of the components that make 
up the total scalar motion of the ultra-high speed aggregates in the quasar therefore has the same 
general characteristics as the normal recession. It is, however, subject to limitations because of its 
position as the third unit. Only a relatively minor part of its total magnitude is effective in the region 
below unit speed, and the spatial displacement that it causes is correspondingly small. (Like the 8-x 
space-time equivalence previously discussed, this inter-regional asymmetry is a principle of wide 
applicability. For example, it enters into the determination of such physical quantities as the coefficient 
of thermal expansion and the inter-atomic distance, the study of which led to the original formulation 
of the Reciprocal System of theory.) 

The explanation of the asymmetry lies in the fact that motion in time and motion in space are 
coincident only at the unit level. This is essentially no more than a point contact, and motion in one 
region can be transmitted to the other only through the medium of those units of motion that are 
specifically directed toward the point of contact. As brought out in previous publications, one out of 
every eight units of a linear motion in space is effective in the adjoining time unit (or vice versa). A 
reduction of this magnitude thus takes place between the third unit of speed (a spatial unit) and the 
second unit (a temporal unit). Here a still greater reduction is effective, as there is no requirement that 
the motion transmitted from unit three be restricted to the dimension in which it will be in contact with 
unit one, the spatial region below the speed of light. In the absence of such a restriction, the motion is 
distributed over all three dimensions of the time unit (unit two), and only one unit out of every 8 3 is 
passed on to unit one. 

One third of the latter amount is visible in each of the three dimensions of the low speed region, and we 
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therefore arrive at the conclusion that where the normal speed of recession is z, the two radio 
components of a quasar (the ultra-high speed components) are separated by a distance z/(3 x 8 4 ) = 8.4 x 
10' 5 z. The natural unit is equal to radians at z = 1.00, and in terms of seconds of arc, the conventional 
unit in which the measured separations are expressed, this becomes 16.8 z. Inasmuch as the observed 
length of any separation is inversely proportional to the distance z, the foregoing result tells us that the 
observed separation between the two radio components should be constant for all quasars of early or 
medium age (those which have not yet reached the stage where secondary explosions are taking place 
on a large scale) and should be 16.8 seconds of arc. The separations measured by D. E. Hogg 
(Astrophysical Journal , Mar. 1969), together with the deviations from the theoretical separation 
(excluding those measurements that could not be clearly identified with quasars, and two other values 
that will be considered later) are shown in the following tabulation: 


Table 4: COMPONENT SEPARATIONS 


Quasar 

Separation 

Deviation 

Quasar 

Separation 

Deviation 

3C273 

19.6 

+2.8 

3C 288.1 

6.4 

-10.4 

3C 249.1 

18.8 

+2.0 

3C208 

10.5 

-6.3 

3C 275.1 

13.2 

-3.6 

3C204 

31.4 

+14.6 

3C261 

10.8 

-6.0 

3C 181 

6.0 

-10.8 

MSH 13-011 

7.8 

-9.0 

3C 268.4 

9.4 

-7.4 

3C207 

6.7 

-10.1 

3C 280.1 

19.0 

+2.2 

3C336 

21.7 

+4.9 

3C432 

12.9 

-3.9 

3C205 

15.8 

-1.0 





In view of the many uncertainties that are involved, this is probably as close a correlation as we can 
expect at this stage of the investigation of the subject. The average deviation is 6.3. The observers' 
estimates of the probable error range from 0.5 to 2.4, but such estimates do not usually take fully into 
account all of the uncertainties that are inherent in the methods and the assumptions that are utilized. 
The results obtained by Kapahi, et al {Astronomical Journal, Oct. 1973) are similar to those of Hogg, 
and it is interesting to note that 5 of their 15 measurements fall in the range from 15 to 17, practically 
on the theoretical target. 

The average deviation of the values reported by Macdonald and Miley is considerably larger, but these 
authors comment that their list includes many objects in which the radio components are so far distant 
from the optical that, in their words, “If the radio structures of the larger QSSs were not symmetric 
about the optical QSO they might not have been identified.” This suggests that the quasars with the 
larger component separations represent a different group of objects, the members of which are farther 
along the evolutionary path, and have undergone some further explosive activities that have given 
portions of the quasar motions away from the main body. Such a hypothesis is supported by a further 
comment from the investigators which seems to indicate that, in some instances, both types of 
component separations are present in the same quasars. “Many sources,” they say, “have large scale 
structure but small scale components dominate.” The observed values of the separations are also in 
agreement with this explanation, as the separations of almost all of those that deviate from 16.8 by any 
large amount (including the two excluded from the tabulation of the results reported by Hogg) are 
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inversely proportional to the distance, as they theoretically should be if they are the results of 
secondary explosions of comparable size. 

Since the frequency of these secondary explosions (those that occur within the quasar after the original 
ejection) increases with age, a point is ultimately reached where practically all of the constituent stars 
and particles have acquired ultra-high speeds by reason of the large amount of energy released. It then 
follows that because the lateral displacement of the radio components is due to the existence of two 
distinct populations of stars and particles with very different average speeds, when the low speed 
component is eliminated the lateral displacement effect terminates. The very old Class II quasars 
therefore show no spatial extension other than that corresponding to the spatial dimensions of the 
central objects, and as these are very small they are mainly beyond the resolving power of existing 
facilities. The list of “unresolved” objects included in the Macdonald and Miley report is, as would be 
expected from the foregoing, made up principally of Class II quasars that, on the basis of criteria such 
as the presence of absorption redshifts, large radio emission, and high z values, are in an advanced 
stage of development. 

In this matter of the separation of the radio components of the quasars we again encounter a situation in 
which the observations definitely demand something that conventional theory cannot supply. As 
expressed by Kellerman (. Astronomical Journal, Sept. 1972), “ either : The linear dimensions of radio 
sources depend on red shift in just such a way as to cancel the geometrical effects of the red shift, or: 
The geometric effect of the red shift on apparent size is negligibly small.” Neither of these alternatives 
can be accommodated within the boundaries of conventional physical theory, and therefore, Kellerman 
says, astronomy is confronted with a paradox. 

But, in fact, this is not a paradox. It is simply a message from nature, and it is the same message that we 
get from the analysis of the redshifts in Arp's associations. It tells us that inasmuch as the lateral 
displacements, like the excess redshift, are directly related to the recession, and are therefore 
observable effects of motion, the conventional narrow view of motion, which limits it to speeds less 
than that of light and to effects that can be represented within a three-dimensional spatial system of 
reference, must be broadened. When we look at this situation in the context of a universe of motion, 
where we do have the benefit of a broader perspective, there is no paradox. The theoretical separation 
that exists in such a universe is exactly what Kellerman says the observations show; that is, ’’the linear 
dimensions of the radio sources” (the quasars) do “depend on red shift in just such a way as to cancel 
the geometrical effects of the red shift.” 

The theoretical explanation of the total motion pattern of the quasars may now be summarized as 
follows: The recession of the galaxies (including the galactic fragments known as quasars) is due to the 
outward scalar motion at unit speed that applies to all objects at rest in the natural reference system. 
The excess redshift of the quasars is an observable effect of a second unit of speed imparted to the 
ejected fragment by the galactic explosion. The lateral displacement of the regions of radio emission 
within the early type quasars is an observable effect of a third unit of speed that has been acquired by 
one of the two distinct populations of stars and particles that are present in these quasars. From the 
natural standpoint, there is merely one motion at a speed of three units (three times the speed of light), 
but because of the limitations of the system of reference to which this motion is customarily related, 
each of the three units of speed appears to have effects different from those of the others. The motion as 
a whole is reduced, for a finite period of time, by gravitation, and each of the three units undergoes a 
proportionate reduction. Consequently, there are definite mathematical relations between the recession 
and the observed effects of the other two units of speed. Here, again, the new theoretical development 
gives us a picture of the situation that is in full agreement with the observations, however paradoxical 
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the observational results may seem in the light of orthodox theory. 

There are many pitfalls in the way of anyone who attempts to carry out a long chain of reasoning from 
broad general principles to specific details, and as this is an initial effort at applying the Reciprocal 
System of theory to the internal structural features of the quasars, it must be conceded that modification 
of some of the conclusions that have been reached is likely to be necessary as observational knowledge 
continues to accumulate. However, the general picture of the quasar structure derived from theory 
corresponds so closely with the information now at hand that there seems little reason to doubt its 
validity, particularly since that picture was developed easily and naturally from the same premises on 
which the conclusions reached in Quasars and Pulsars regarding the origin, nature, and behavior 
pattern of the quasars were based. 

It is especially significant that nothing new is required to explain either the existence or the properties 
of the quasars. Of course, nothing new can be put into a purely deductive theory of this kind. 
Introduction of additional hypotheses or ad hoc assumptions of the sort normally employed in the 
adjustment of theories to fit new observations is excluded by the basic design of the theoretical system, 
which calls for deriving all conclusions from a single set of premises, and from these only. But some 
new principles and hitherto unknown phenomena are certain to be revealed by any new theoretical 
development of this magnitude, and many such discoveries have, in fact, been made in the course of the 
theoretical studies thus far undertaken. Such items as those utilized in the foregoing application of the 
theory to the various aspects of the quasar situation—the status of all physical phenomena as more or 
less complex relations between space and time, the inversion of these relations at unit levels, the role of 
time as equivalent space, and the asymmetric transmission of physical effects across unit boundaries— 
are all new to science. But these are not peculiar to the quasars; they are general principles, immediate 
and direct consequences of the basic postulates, the kind of features that distinguish a universe of 
motion from the conventional universe of matter, and they were discovered and employed in a variety 
of applications decades before the quasar study was undertaken. Not even a single new theoretical idea 
was required either for the original development reported in Quasars and Pulsars or for the extension 
of that development in these pages. All of the novel principles deduced from theory and utilized in this 
work were explicitly set forth in the initial presentation of the Reciprocal System of theory in The 
Structure of the Physical Universe, published in 1959, years before the quasars were even discovered. 

Furthermore, the consequences of those general principles in the form of physical phenomena and 
relations that are now seen to play an important part in explaining the origin and evolution of the 
quasars were likewise pointed out in detail in that 1959 publication, four years before Maarten Schmidt 
measured the redshift that ushered in the era of the quasar “mystery.” The status of stellar aggregates as 
structures in positional equilibrium, which permits the building up of internal pressures in the galaxies, 
and the ejection of fragments; the existence of two distinct divisions of the explosion products, ejected 
in opposite directions, one moving at normal speed and the other moving at a speed in excess of that of 
light; the reduction in the apparent spatial size of the aggregates that move at ultra-high speeds; the 
generation of large amounts of radiation at radio wavelengths from the explosion products; and the 
eventual disappearance of the high speed material; were all derived from theory and described in the 
published work, not only long before the discovery of the quasars, but years before any definite 
evidence of the galactic explosions that produce the quasars was found. 

The theoretical development prior to 1959 was not carried far enough to predict the existence of the 
quasars, but it is certainly correct to say that it predicted the existence of the class of objects to which 
the quasars, on the basis of present knowledge, belong; that is, the ultra-high speed products of galactic 
explosions. The accuracy with which the Reciprocal System of theory was able to describe phenomena 
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that had not yet been discovered is a significant demonstration of the power and versatility of this new 
theoretical system based on the concept of a universe of motion, and it should provide ample 
justification for whatever effort is required in order to understand the basic elements of the theory and 
their application to the subjects under consideration. 

In addition to the new information specifically applying to the quasars that has been accumulated 
during the past three years, some new facts about related objects have also been ascertained, and here, 
too, the additional information is consistent with the theory. None of these items is conclusive in itself, 
but as a whole they add considerable weight to the assertion that the theory provides a correct 
representation not only of the quasars but also of the related phenomena. Perhaps the most important 
contribution made by the additional information is that it leaves little room for doubt that these 
phenomena are, in fact, related to the quasars, and it thereby calls for an explanation of the nature of 
that relation, a need that has been met in Quasars and Pulsars. 

As noted in that work, theoretical considerations indicate that a large proportion of the quasars should 
appear almost directly in front of the galaxy of origin or almost directly behind it. When the quasar is 
behind the galaxy its radiation is absorbed and reradiated, so that what we should observe is a galaxy 
with a very prominent nucleus. The distinguishing feature of the N-type galaxies is a nucleus of this 
kind, and it was tentatively concluded in the previous publication that this class of observed objects 
could be identified with the galaxies that are theoretically occluding the quasars. This finding has now 
been strengthened by observations indicating that “the spectra and colors of quasars are similar to those 
of the nuclei ofN galaxies” ( Science , Sept. 21, 1973). 

A substantial number of cases have been found in which a quasar appears to be superimposed on an 
ordinary galaxy, and this has led to a suggestion that all quasars may simply be N-galaxies with very 
prominent nuclei. As can readily be seen, however, the theory that requires some quasars to be behind 
the galaxy of origin, giving rise to N-galaxies, also requires others to be in front of the galaxy of origin. 
While most such quasars will overpower the radiation from the galaxies and will appear to be alone, it 
is obviously possible that in some instances evidence of the existence of the accompanying galaxy may 
be observable, particularly at the shorter distances. In this connection it should be noted that one 
observer, Jerome Kristian, mentioned that some of the quasars of this class that he studied were “off 
center” with respect to the underlying galaxies. This is rather difficult to explain on the basis of the N- 
galaxy hypothesis, but it is, of course, easily understood if what is being observed is a quasar almost 
directly in front of the galaxy of origin. 

Another observation that has been interpreted as evidence in favor of the N-galaxy hypothesis is a 
change of three magnitudes in the emission from the galaxy X Comae, which leads the observers (Bond 
and Sargent, Astrophysical Journal Letters. Nov. 1, 1973) to conclude that this is “an object that 
apparently can change temporarily from an N-type galaxy to a QSO.” This, they say, “clearly supports 
the hypothesis that quasars are simply very bright galactic nuclei.” However, the explanation provided 
by the theory presented in this work is not only equally consistent with the observations, but also 
explains how and why the change takes place, something that is conspicuously lacking in the N-galaxy 
hypothesis. If the quasar is behind the galaxy from which it was ejected, it is quite possible for changes 
to occur, as that galaxy rotates, in the amount of matter through which the quasar radiation must pass. 
Such changes are probably no more than minor in the usual case, but they obviously can extend all the 
way from a condition in which the entire quasar radiation is absorbed and reradiated, so that we see an 
N-galaxy, to a condition in which that radiation passes through essentially unchanged, and we see a 
quasar. 
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A large amount of attention has been centered on the Seyfert galaxies, and it is now generally agreed 
that there is sufficient evidence to show that there are “periodic explosions in the Seyfert nucleus that 
blast debris into the surrounding regions” (1973 Yearbook of Astronomy). But “all models of Seyfert 
nuclei ultimately rely on the ad hoc existence of a primary energy source,” and “conventional concepts 
of nuclear physics are woefully inadequate in accounting for such a large energy output from such a 
minuscule region” {Ibid.). The theory developed in Quasars and Pulsars explains where the energy 
comes from, why it emanates from a region of such small spatial dimensions, and why these Seyfert 
explosions do not produce quasars. All of the new evidence is in agreement with this explanation. 

The additional confirmation of the existence of high speed gas motions in the cores of the Seyfert 
galaxies, and of “periodic explosions” in these objects, intensifies the problem that conventional 
physical and astronomical theory faces in attempting to account for the build-up and containment of the 
very energetic material in the interior of a galaxy until the time of the explosion. As R. J. Weymann 
pointed out in a statement quoted in Quasars and Pulsars, conventional theory has no way of 
explaining this containment. This, then, is another of the places where the Reciprocal System of theory, 
by providing an explanation, is simply filling a conceptual vacuum. 

Like the items which confirm the existence of a build-up of energy, and of periodic explosions, in the 
Seyfert galaxies, some other recent observations have also given added support to the feature of the 
theory which says that all of the very energetic events that are taking place in galactic nuclei, all the 
way from the relatively mild activity in galaxies such as our own, through the intermediate Seyfert 
type, to the tremendous explosions in the giant elliptical galaxies that produce the quasars, have the 
same origin and the same general nature, differing only in magnitude. It has been shown by Fath, et al, 
{Astronomy and Astrophysics , April (I) 1973) that the amount of radio emission (which is an indication 
of the extent of the explosive activity) is related to the brightness, and hence to the size, of both spiral 
and elliptical galaxies, as the theory requires. Also “the underlying galaxy (of the N-system) has the 
same colors as a giant elliptical (E) galaxy” {Science, Sept. 21, 1973), an observation that tends to 
support the theoretical finding that this “underlying galaxy” is a giant elliptical that exploded and 
ejected a quasar. 

In early 1971, after Quasars and Pulsars had gone to press, a flurry of excitement was generated by a 
report from a group of investigators at MIT which appeared to indicate that speeds somewhere in the 
neighborhood of three to ten times that of light had been observed in a quasar. Typical of the reaction 
was a caption in the New Scientist which read “Enigmatic Redshifts Cause Cosmic Chaos.” The initial 
impact of this discovery has been softened by the passage of time, but there is still no satisfactory 
explanation of the observations on an orthodox basis. Indeed, as long as the validity of the 
observational results remains unchallenged, these observations constitute a powerful argument against 
the cornerstone of the orthodox position, the cosmological redshift hypothesis. Spatial speeds greater 
than that of light are equally as impossible in the context of the Reciprocal System of theory as in 
conventional physics (the ultra- high speeds involve motion in time rather than in space) but no 
problem arises when the observations are interpreted in the light of this new system, as the substitution 
of the “intermediate” for the “cosmological” explanation of the redshifts reduces the indicated speed to 
an acceptable value. 

This concludes the discussion of those of the new items of information which, as matters now stand, 
appear to have a bearing on the question to which this review is addressed: the question as to the 
accuracy of the conclusions reached in Quasars and Pulsars. The facts brought out in the preceding 
pages make it evident that the theoretical explanation of the quasars derived from the Reciprocal 
System of theory is in full accord with all of the information that has been gathered during the past 
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three years. Even those conclusions that were specifically designated as “tentative” in the original 
discussion still stand. This is a graphic illustration of the great advantage of having a purely deductive 
theoretical structure that contains no empirical elements, and is therefore capable of arriving at the 
correct answers not only in the familiar regions of the universe, where factual information is plentiful 
and accurate, but also in relatively new areas where the available observational data are meager and not 
wholly reliable. 

In striking contrast, conventional physical theory has been faced with one serious problem after another 
where attempts have been made to apply it to the new astronomical areas, and recognition of its 
inability to deal with the quasars and some of the other classes of recently discovered objects has been 
growing rapidly during the past few years. One of the first to voice his dissatisfaction publicly was Fred 
Hoyle. In the George Darwin lecture given to the Royal Astronomical Society in 1968, Hoyle sounded 
a clear call for a “radical revision of the laws of physics.” As reported in the New Scientist of Oct. 17, 
1968, 

Professor Fred Hoyle was convincing about the total inadequacy of conventional physics to 
account for the behavior of many of the recently discovered objects in the universe. 

Three years later, in an article in Nature, Sept. 3, 1971, Hoyle, together with J. V. Narlikar, returned to 
the attack, and stressed the need, not only for a change, but for a major change. 

We wish to emphasize the need for a thoroughly radical assessment of the (redshift) 
problem, considering it unlikely that a satisfactory theory will be achieved by a small 
change in our concepts. 

Here are some of the more recent comments by other observers: 

Clearly, the physics of radio galaxies and quasars, the nature of the red shift, and perhaps 
fundamental physics itself are being questioned by these measurements (recent radio 
observations). (K. I. Kellerman, Physics Today, Oct. 1973) 

But physically we know the least about these peculiar objects (quasars, etc.) and they are 
the ones for which there is the greatest a priori chance that new and unknown physical 
mechanisms are at work. (Halton Arp, Science, Dec. 17, 1971) 

Physics and Astronomy: Unexpected Results May Require New Concepts. (Caption of 
article in Science, Dec. 28, 1973) 

It is believed by some that the final solution (to the energy problem in the quasars) will 
only come after astronomers have rewritten some of the laws of physics. (Simon Mitton, 
Astronomy and Space, Vol. 1) 

In these statements some of the prominent figures in the astronomical world are asserting that the 
present situation in astronomy requires a drastic modification of basic physics; not merely “a small 
change in our concepts” but something “radical” that will introduce hitherto “unknown physical 
mechanism s ” that are capable of accounting for the phenomena that cannot be explained by 
conventional theory. Now a new system of theory that meets these specifications has made its 
appearance. This theory makes only one basic change—it changes the prevailing concept of the general 
nature of the physical universe—but the necessary consequences of this one change introduce the new 
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physical mechanisms that are essential for an understanding of the quasars and other “mysteries” both 
in astronomy and in physics. In other words, this new theory is just what Hoyle, et al, have been asking 
for, both in its general nature and in its results. In fact, the results actually go a big step beyond the 
astronomers' demands, as this new development gives them (and the physicists as well) a purely 
deductive theory, one in which all conclusions in all fields of physical science are derived from a single 
set of basic premises. 

Of course, this theory upsets some cherished physical and astronomical ideas and beliefs, but obviously 
this is part of the price that must be paid for any revision of basic concepts that is drastic enough to 
produce the required results (if being forced to abandon erroneous ideas can legitimately be classed as a 
price). 
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question as to the types of scalar motion that can exist in the theoretical universe. Thus far we 
have encountered three general types: 1) Unidirectional linear motion; 2) Vibrational (simple 
harmonic) motion, which is linear motion with a continuous change from inward to outward, 
and vice versa; 3) Scalar rotation, which is a uniform rotationally distributed scalar motion. 

Obviously, there is a fourth possibility, a scalar rotational vibration ; that is, a rotationally 
distributed scalar motion with a continuous change from inward to outward and vice versa, a 
rotational simple harmonic motion. 21 

(115) An independent rotational vibration cannot exist, as there would be nothing to confine the 
progression to the rotational path, and it would revert to the more probable linear status. But a 
unit of rotational vibration can be combined with a unit of rotation. The inward phase of the 
rotational vibration is coincident with the corresponding rotation, and has no physical effect. 
The outward phase is an effective rotationally distributed scalar motion opposing the atomic 
rotation in the dimension, or dimensions, of the rotational vibration. It thus conforms to the 
requirement for stability, as expressed in (58). 

(116) From (57), the rotational vibration must not be of the same general nature as the rotation to 
which it is applied. The effect of this restriction is to bar three-dimensional rotational 
vibration. The added rotational vibrations may be either one-dimensional or two-dimensional. 

(117) We identify a rotational vibration as a charge, and a one-dimensional charge as an electric 
charge. 

Inability to identify any motion connected with the electric charge is one of the reasons why 
the theorists have accepted the force exerted by the charge as fundamental, even though this 
conflicts with the definition of force, as noted in (112). The explanation, as indicated above, is 
that the charge itself is the motion. 

(118) From (115), the charge must have a carrier, an atom or particle. Independent charges do not 
exist. 

(119) From (117), the space-time dimensions of the electric charge are t/s; that is, the charge is 
dimensionally equivalent (97) to energy. 

The equivalence is demonstrated by the fact that charge and kinetic energy are 
interconvertible. 

(120) Electric charges may be either positive or negative, but the total displacement is smaller, and 
therefore more probable, if the displacement of the charge is opposite to that of the rotation. 
Consequently, a positive rotation takes a negative charge, and vice versa. But in current 
practice the rotational combinations are designated as positive (or electropositive) if they 
normally take positive electric charges, and negative (or electronegative) if they normally take 
negative electric charges. It is not feasible to try to change this firmly established practice, so 
the usual terminology will be applied in the statements that follow, with the understanding that 
the significance appertaining to the terms “positive” and “negative” elsewhere in this outline 
is reversed in application to electric charge. 

(121) From (26), we find that in order to represent a scalar motion in a fixed spatial reference system 
it is necessary to identify a reference point. 

(122) The motion of a positive charge (a high speed rotational vibration) is outward from a negative 

21 A common, mechanical analogy would be the back-and-forth rotational motion of an agitator in a washing machine. 
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galaxies are actually moving outward in the manner described by the astronomers. The principal 
evidence for this expansion is the Doppler shift in the frequencies of the radiation received from the 
distant galaxies. It is generally conceded that this frequency shift is sufficient to establish the reality of 
the outward movement. There is some controversy with respect to the applicability of the usual 
redshift-distance relation in certain special cases, but there appears to be adequate support for the 
conclusion that the normal galaxies are actually receding from our location at the speeds indicated by 
the redshifts. However, this does not settle the issue as to whether the present interpretation of the 
motions of the galaxies is correct. We still have to consider the deeper question as to whether we are 
using the correct reference system. 

It is ordinarily assumed that the stationary spatial coordinate system to which we customarily refer the 
motions of the galaxies is the natural reference system, the one to which physical activity actually 
conforms. On the basis of previous experience, this appears to be a logical assumption; Indeed, it seems 
so obvious that the possibility that it might be erroneous has seldom, if ever, been examined. But nature 
does not always agree with the results of human thinking, and when we are confronted with a difficult 
problem we always need to explore the possibility that our assumptions with respect to the factors that 
enter into this problem may be invalid. 

The question arises, How can we determine whether nature prefers one reference system over another? 
The first step toward arriving at an answer to this question is to define the natural reference system. 
This presents no problem. Once the issue is raised, it is obvious that the natural reference system is that 
system in which an object that is, in fact motionless, does not move. We may further say that any object 
which has no independent capability of motion, and is not acted upon by any external force is, in fact, 
motionless. By definition, such an object must remain stationary in the natural system of reference. 

What we need to do, then, is to identify some physical objects of this kind and see how they behave 
relative to our conventional system of reference. One class of such objects consists of the photons of 
light and other electromagnetic radiation. So far as we know, these photons have no capability of 
independent motion. No mechanism for the propagation of radiation has ever been discovered. Einstein 
is often credited with having provided an explanation of this phenomenon, but what he actually did was 
to dismiss the problem as too difficult. In The Evolution of Physics, he discusses the difficulties, and 
concludes that: 

Our only way out seems to be to take for granted the fact that space has the property of 
transmitting electromagnetic waves, and not to bother too much about the meaning of this 
statement. 

By this time, after long years of effort have failed to find any trace of a motion-generating property in 
electromagnetic radiation, we may legitimately conclude that the photon is incapable of independent 
motion. In the absence of any evidence that it is, or can be, acted upon by any agency in open space, it 
can therefore be identified as motionless in the natural system of reference. But it is not motionless in 
the conventional reference system. In this system, photons move outward from their points of origin at 
the speed of light, if not subjected to external forces. Neutrinos and other massless particles follow the 
same pattern. Furthermore, the same is true of the galaxies at extreme distance. The matter of which 
these galaxies are composed does have a property, gravitation, which is capable of causing motion to 
take place, but this is the only such property that it possesses, so far as we are able to determine, and 
when the gravitational effect has been reduced to a negligible level by extreme distance, the galaxies, 
too, move outward at the speed of light. 
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If only one such class of objects was involved, we would have to consider the possibility that the 
objects of this class might contain a concealed motion-producing mechanism. But since three different 
classes of objects follow the same pattern, this possibility can be ruled out on probability grounds. We 
must therefore conclude that the objects of these three classes are, in fact, not moving; that is, they are 
motionless relative to the natural reference system. The reason why they have no mechanism for 
causing motion (or effective motion, in the case of the distant galaxies) is then evident. Objects that do 
not move have no need for a motion-producing mechanism. 

Each of these motionless objects that is represented in the conventional system of reference as moving 
outward at the speed of light is observed to be moving in a definite direction in that reference system. It 
can be shown, however, that this direction is a result of the manner in which the motion is coupled to 
the reference system, and is not an inherent property of the motion itself. For this purpose, let us review 
what we know about the motions of the galaxies. Since all of the distant galaxies are moving outward 
away from us, it follows that, unless our galaxy is the only stationary object in the universe, a 
hypothesis that no scientist accepts today, we must be moving outward away from all other galaxies. 
Consequently, we are moving outward in all directions. This means that our motion has no specific 
direction. Inasmuch as there is no reason to believe that our galaxy is unique in this respect, we can 
conclude that this is a general property of the galaxies, and that all galaxies (except those that are quite 
close, and are therefore subject to relatively strong gravitational forces) are moving outward without 
any specific direction. Such motion, which as magnitude only, and no inherent direction, is scalar 
motion. 

The existence of scalar motion is not recognized by conventional science. In fact, motion is customarily 
defined in vectorial terms. But the motions of the galaxies, as we observe them, are definitely scalar, 
and the information now available regarding the motions of the photons and massless particles 
indicates that these are motions of the same kind. For present purposes it is important to recognize that 
scalar motions cannot be represented in their true character in the conventional reference system. This 
limitation of the capability of the reference system is new to science, and some may find it hard to 
accept, but its existence can easily be verified by a further examination of the galactic situation. 

We can represent the motions of the distant galaxies in the usual manner, as radially outward from our 
location, only if we assume (1) that our galaxy is motionless, and (2) that each of the other galaxies has 
a specific direction of movement. But we know that both of these assumptions are false. Aside from the 
exception stated, all galaxies, including ours, are moving outward in all directions. It follows that the 
representation of the motion of any galaxy in the conventional reference system can only show the 
change of position relative to some one location in that system of reference. We take our galaxy as the 
reference location, and we see galaxy X as moving in the direction AX, where A represents our 
location. But observers in galaxy B see galaxy X as moving in a totally different direction BX, those in 
galaxy C see it moving in the direction CX, and so on. 

We may generalize the relation between scalar motion and the conventional reference system by saying 
that scalar motion can be represented in this reference system only by the use of a reference point, a 
point in the moving system that is coupled to the stationary reference system by arbitrarily assuming 
that it is motionless (from the scalar standpoint) in that system of reference. As has been indicated, the 
usual reference point for the motion of the galaxies is the position of our own Milky Way galaxy. For 
the photons and the massless particles, the reference point is the point of origin, and the direction taken 
by each individual particle is determined by chance. 

All of the objects that we have identified as motionless in the natural reference system are observed in 
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the conventional system of reference as moving outward from their respective reference points in the 
same manner and at the same speed, the speed of light. It follows that this is the relative motion of the 
two systems; that is, the natural system of reference is moving outward at the speed of light relative to 
the conventional system. 

This outward movement of the natural reference system carries all physical entities with it, the 
consequence being that objects which are motionless in the conventional reference system are, in fact, 
moving inward at the speed of light. This finding revolutionizes the problem of identifying the motion 
mechanisms. Instead of having to look for one mechanism whereby electromagnetic radiation is 
propagated, another to account for the motion of massless particles, and still another to explain the 
recession of the most distant galaxies, all that we need to do is to identify a mechanism whereby the 
atoms and particles of matter are able to move inward toward each other. This is easily done. It is true 
that the nature of this mechanism whereby matter is capable of self-generated motion has never been 
identified by previous investigators, but the existence of such a mechanism is incontestable. This 
mechanism is gravitation, a known property of matter that accomplishes exactly what is required in 
order to counterbalance all or part of the effect of the outward progression of the natural reference 
system. It moves each gravitating object toward all others. 

From the fact that the gravitational motion is the inverse of the outward motion, or progression, of the 
natural reference system, it can be recognized as an inward scalar motion. It is generally regarded as a 
force, but there is no conflict here, as force is defined in such a way (by Newton’s Second Law of 
Motion) that it is a property of a motion. Einstein’s “principle of equivalence,” the key feature of his 
General Theory of Relativity, asserts that gravitation is equivalent to a motion. On the basis of the 
findings that have been described herein, we can go a step farther and say that it is not only equivalent 
to a motion; it is a motion. But it is not vectorial motion, the only kind of motion that Einstein appears 
to have recognized. Identification of gravitation as an inward scalar motion accounts for the observed 
radial character of the gravitational force field, and eliminates the need for postulating a distortion of 
space by the presence of matter, one of the most questionable expedients employed in the construction 
of the General Theory. 

Because it is generated by a fixed relation between the two reference systems, the outward movement 
of physical objects due to the progression of the natural system always has the same magnitude: the 
speed of light. But the gravitational effect varies with the distance between the objects, the interaction 
of these two opposing scalar motions under different conditions is therefore capable of explaining a 
wide variety of results within the conventional reference systems, all the way from net speeds that 
approach the speed of light in the outward direction to net speeds that approach the speed of light in the 
inward direction. In particular, the range of speeds involved in the galactic recession, the specific 
subject of the present inquiry, is fully explained by the combination of the two oppositely direction 
scalar motions. At great distances, the gravitational attraction is weak, and the outward motion, 
observable as the galactic recession, predominates. As the distance decreases, the gravitational force 
becomes stronger, and the net outward motion decreases, until at a certain point, the gravitational limit, 
we may call it, the inward and outward motions are equal, and the net motion is zero. Inside this limit 
there is a net gravitational (inward) motion. 

Here, then, we have arrived at an explanation of what is currently regarded as the primary cosmological 
problem, that apparent expansion of the universe, and we have reached it purely on the basis of existing 
knowledge, without introducing anything new or making any special assumptions. Like Copernicus in 
his day, all that we have found necessary is to look at our problem from a different point of view, to use 
a reference system that gives us a more complete and correct picture of the factors that are involved. 
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The universe, we find, is not expanding. On the contrary, the general direction of movement is inward. 
The aggregates of matter, the galaxies, are growing. The cannibalism that is currently being attributed 
to the giant galaxies in the centers of relatively dense clusters is not peculiar to the giants; it is a general 
feature of the universe that applies to aggregates of all sizes. 
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Whenever a new physical theory appears, one of the first objectives of the supporters of that theory is 
to find a crucial experiment, an experiment whose results agree with the new theory, but are definitely 
in conflict with its predecessors. This is a difficult undertaking, not only because it is hard to find an 
experiment of the right kind, but also because the results of that experiment, if an experiment is found, 
can usually be accommodated to existing theory by ad hoc assumptions of one kind or another. And the 
scientific community prefers to accept a modified theory of that kind, in preference to an entirely new 
theory, even if the modifications require such wild ideas as black holes or charmed quarks. 
Nevertheless, a crucial experiment occasionally does make its appearance. 

Perhaps the most famous was the Michelson-Morley experiment. The constant speed of light disclosed 
by that experiment was devastating to the Newtonian system, and created a conceptual vacuum that 
cleared the way for the acceptance of Einstein’s relativity theories. My associates and I have naturally 
been on a lookout for a crucial experiment of this kind, and many leads have been followed up. Dr. 
Huck has an electrical experiment underway. Dr. Cramer has been working with a project that involves 
measuring the positions of the moon, and many other ideas are in various stages of development. 

Last year at Huntsville I gave a preliminary report on what will be my contribution to this project. I was 
not able to devise a crucial experiment, but what occurred to me was that we could reach exactly the 
same point by identifying some previously unrecognized result of some earlier experiment. After all, 
we are not interested in the crucial experiment itself. What we want is the crucial piece of information 
that is derived from that experiment, and it actually makes no difference whether we get that from a 
new experiment or an old one. The public library in my home city is currently featuring a sign that 
says, “A book is always new if you have never read it.” The same is true of physical facts. A physical 
fact is always new if it has never before been recognized. 

In the course of my investigations over the past forty or fifty years I have uncovered a great many 
hitherto unrecognized or disregarded physical facts—a surprisingly large number of them. But the one 
that fits our present requirements is a hitherto unrecognized property of scalar motion. Scalar motion 
itself is well known, although not by that name. For example, when the recession of the distant galaxies 
was first discovered some years ago, the astronomers needed an analogy to help explain the nature of 
that motion, and they knew right where to look for it. Almost every such explanation reads something 
like this one, which was taken from a current astronomical text: The common analogy likens the 
galaxies to spots on the surface of a balloon that is being inflated. As the rubber stretches, all the spots 
move away from each other. The widespread use of this analogy testifies to the general understanding 
that the motion of the spots on the expanding balloon and the motion of the distant galaxies is, in some 
way, different from ordinary motion; but the importance of that motion is not seen to be sufficient to 
justify any systematic exploration of its properties. After all, nobody is very much worried about the 
physics of expanding balloons. But that situation was changed very drastically by the development of 
the theory of the universe of motion, because scalar motion plays a very important part in that 
theoretical structure. So it was necessary for me to undertake the full-scale investigation of scalar 
motion that had not hitherto been attempted. 
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If we examine the motion of the spots on an expanding balloon in isolation, without placing the balloon 
in a reference system, or introducing a reference system into the balloon, or if we construct a similar 
mental picture of the recession of the distant galaxies, there is no way by which we can distinguish the 
motion of any one spot or of any one galaxy from the motion of any other. Each spot and each galaxy is 
simply moving outward away from all others at a constant rate of speed. That motion has only one 
property—a scalar magnitude. Such a motion is, by definition, scalar. The scalar motions readily 
accessible to observation are not isolated in the manner of those I have mentioned, but are connected to 
a physical reference system in some manner, as for instance by placing the balloon on the floor of a 
room. That physical coupling to the reference system provides the directions that the motions 
themselves do not not have. If the coupling is fixed, so that the directions are likewise fixed, then the 
combination of a scalar motion and a coupling to the reference system behaves in most respects in the 
same way as an ordinary vectorial motion, and it is not currently distinguished from a vectorial motion. 

Here is a place where a very important point has been overlooked. It is recognized that the balloon can 
be placed anywhere in the room, and it follows that the motion of any particular spot can take any 
direction in the reference system. But what has not been recognized, or at least not clearly recognized, 
is that the ability to take any direction is not limited to a constant direction. For example, the balloon 
may be rotated. The effect of a continuous rotation of the coupling to the reference system is to 
distribute the scalar motion over all directions in the dimension or dimensions of rotation, thus 
producing a distributed scalar motion. The properties of that distributed scalar motion are quite 
different from the properties of combined vectorial motions in different directions. In vectorial motion 
the magnitude and the direction are interrelated. For example, if a vectorial motion of magnitude X in a 
specific direction is superimposed on a vectorial motion of equal magnitude in the opposite direction, 
the resultant is zero. Similarly, vectorial motions of equal magnitude in all directions add up to no 
motion at all. But the magnitude of a distributed scalar motion is not altered by the changes in 
direction. 

The balloon example is a relatively unimportant motion, originated and maintained by human action. 
But the fact that such motions exist means that the same kind of motions may originate from natural 
causes. So we thus arrive at the conclusion that there probably exist somewhere in the physical 
universe a class of distributed scalar motions that are not currently recognized as motions. 

As soon as we reach that conclusion, it is almost immediately apparent that the reason for the lack of 
recognition is the prevailing attitude toward the concept of force. Force is defined for scientific 
purposes as the product of mass and acceleration. Motion itself is measured, on an individual mass-unit 
basis, as speed or velocity. That is, each individual mass-unit moves at that rate. On a collective basis, it 
is measured as the product of mass and velocity, which is currently called momentum, but in earlier 
days was known by the more descriptive name of quantity of motion. The time rate of change of the 
motion is an acceleration on the individual mass-unit basis, and the product of mass and acceleration, 
or force, on the collective basis. This obviously means that force is specifically defined as a property of 
motion; and it follows that force cannot be autonomous in the manner in which the so-called 
fundamental forces of nature are currently regarded. Every fundamental force is a property of a 
fundamental motion. But that creates problems for present-day science. For example, the electric 
charge produces an electrical force, and so far as we can tell it produces that force directly, with no sign 
of any intervening motion of the kind that is required by the definition of motion. Present day science 
handles that problem very simply—by ignoring it. But if we want to actually resolve the problem, what 
we need to do is to identify the electric charge as a distributed scalar motion. The charge itself is the 
motion, so we don’t need that intervening motion that we don’t find. 
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This process of identification is a necessary part of all scientific work, because the entities with which 
we deal don’t come equipped with labels. The process itself is simple enough. It operates on what is 
sometimes called the “duck principle.” You are familiar with that, I presume? If it looks like a duck, 
and it swims like a duck, and it waddles like a duck, and it quacks like a duck, then it’s a duck. We can 
illustrate the application of that principle by a simple example. Out in the depths of space we see 
certain objects that we call stars and planets. It is not obvious from visual observation what those stars 
and planets are—at one time it was thought that they were simply holes in the sky that let the light 
shine through. Since then the properties of matter have been determined, where we are in direct contact 
with it, and some of the properties of the stars and planets have also been determined. The two have 
been correlated, and whenever a comparison has been made, they have been found to be identical. That 
justifies us, on the basis of the duck principle, in concluding that the stars and planets are aggregates of 
matter. 

In exactly the same way we are identifying the electric charge as a distributed scalar motion. This is the 
same conclusion that I reached earlier in my theoretical works; but the situation is now entirely 
different. That theoretical conclusion had no meaning to anyone who was not willing to accept the 
premises on which it was based; and any scientist, or anybody else for that matter, had the option of 
accepting or rejecting it. That option is no longer open. We have now demonstrated that the identity of 
an electric charge as a distributed scalar motion is a necessary consequence of positively established 
facts, and the scientist has no option but to live with the facts. 

What I have said so far covers essentially the same ground that I covered in the preliminary talk last 
year at Huntsville, and it may be that I have been imposing on those of you who heard the previous talk 
by subjecting you to the same thing twice. But there are two reasons for so doing. In the first place I 
wanted to emphasize the status of these findings with respect to distributed scalar motion as the 
equivalent of the result of a crucial experiment. The other reason is that it has been possible to extend 
those conclusions very materially during the intervening twelve months, and I wanted to talk to you a 
little about those extensions. My original intention, as I mentioned to some of those who were present 
at the conference at Huntsville, was to write an article for some appropriate scientific journal that 
would cover the scalar motion findings—and as soon as I got home from the conference, I started work 
on that article. But, coincidentally, I continued the investigations. And the results of those 
investigations accumulated so rapidly that it was very soon apparent that the idea of an article was 
impractical, and that the amount of material that I had could not be covered in anything less than a 
book-length presentation. So I proceeded with the preparation of the text of such a book, and in 
thinking over the subjects that might be of interest to you tonight, I decided that perhaps you might be 
interested in a sort of a preview of the contents of that volume. 

Within the subject area that it covers, the conclusions reached in this new work will be identical with 
those reached in my previous theoretical works; but they will be reached by a totally different route. In 
the theoretical works I began with a set of postulates as to the properties of a universe of motion, and 
all conclusions in all areas were derived entirely by derivation of the consequences of those postulates, 
without introducing anything from observation or experiment. In this new work I am going to do 
exactly the opposite. I am going to start with a set of positively established facts, including those that 
have been derived from the scalar motion investigation; and all conclusions will be derived entirely by 
development of the consequences of those established facts, without introducing anything of a 
theoretical nature. That means that the entire book will be factual, without any tie-in to any physical 
theory. But since the conclusions will agree with the conclusions derived from the theory of a universe 
of motion, whereas they will disagree in many respects with current physical theories, the work as a 
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whole will constitute a significant confirmation of the validity of the theory of the universe of motion. 

The discovery and identification of distributed scalar motion was, in itself, an important advance in 
knowledge. But it also opens the door to a better understanding of the entities that are now identified as 
distributed scalar motions. One important point that has been clarified is the existence of multi¬ 
dimensional motion. Vectorial motion is one-dimensional. It may extend into three dimensions of 
space, but as motion it is confined to one dimension. Any such motion is described by a vector, which 
is one-dimensional; and any number of these vectors can be combined into a resultant vector, which is 
likewise one-dimensional. But scalar motions in different dimensions cannot be combined in any way 
analogous to the addition of vectors. It follows that scalar motions in different dimensions are 
independent. An n-dimensional motion, mathematically speaking, is simply one that requires n 
magnitudes for a complete definition. Thus a one-dimensional motion, or other physical quantity, can 
be defined by one magnitude; a three-dimensional scalar motion requires three magnitudes for its 
definition. One of those magnitudes, and only one, can be further subdivided by the introduction of 
directions relative to a spatial reference system. That motion can then be defined by a vector, and it can 
be represented in the spatial reference system by a line. 

Current scientific thought regards the whole of existence, physical existence at least, as being contained 
within the space and time of the spatial reference system. And that current thought denies the existence 
of what I have just been talking about; that is, multi-dimensional motion. But now that we have derived 
the existence of multi-dimensional motion from established physical facts, it is evident that this current 
scientific opinion, which was never anything but an assumption, is an erroneous assumption. What we 
now find is that the conventional three-dimensional spatial reference system is capable of representing 
only a limited portion of the total contents of the universe. 

With the benefit of this information as to multi-dimensional motion, we can now complete the 
definition of the basic distributed scalar motions. A study of the properties of electric charges, which I 
will include in the new publication, but won’t take the time to go into here, shows that the charge is a 
one-dimensional distributed scalar motion. A similar study of gravitation shows that gravitation is a 
three-dimensional distributed scalar motion. The situation with respect to magnetism is not as clear cut, 
because it is complicated by the existence of electromagnetism, which is a phenomenon of an entirely 
different kind. But we can identify the so-called permanent magnetism as a two-dimensional distributed 
scalar motion. 

In present-day thought these phenomena are dealt with as fields, but just what constitutes a field has 
always been a matter of a considerable difference of opinion. From Marshall Walker we get this 
definition: “A field is a region of space where a test object experiences a specific force.” But Einstein 
disagrees. Einstein says a field is something “physically real” in space, “for the modern physicist as 
real as the chair on which he sits.” This difference in opinion as to the nature of the field is further 
complicated by differences of opinion as to how the field theory ought to be applied and as matters now 
stand, the whole status of the theory is in considerable doubt. From David Park we get this assessment 
of the situation: “This does not mean that the ultimate explanation of everything is going to be in terms 
of fields, and indeed there are signs that the whole development of field theory may be nearer its end 
than its beginning.” The clarification of the scalar motion situation shows that the field is neither a 
region of space as indicated by Walker, or something like the physicist’s chair, as indicated by Einstein. 
It is simply a distributed force. The force aspect of a vectorial motion is a vector; the force aspect of a 
distributed scalar motion is a field. 
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The failure to recognize important facts, such as the existence of distributed scalar motion, has a double 
effect in that it encourages the development of erroneous theories, and then causes a disregard of the 
facts that disagree with those theories. The situation with respect to gravitation is a good example. The 
observed facts with respect to gravitation are well known, and they are almost entirely disregarded. As 
nearly as can be determined from observation, gravitation acts instantaneously, without an intervening 
medium, and in such a way that its effects cannot be screened off or modified in any way. But those 
properties are so difficult to explain on the basis present-day theory that the physicists have resorted to 
the unusual expedient of constructing a fictitious set of properties that they can explain, and 
substituting those fictitious properties for the observed properties. Notwithstanding all evidence to the 
contrary, present-day physical opinion insists that gravitation must be propagated at a finite velocity, 
through a medium, or something with the properties of a medium. Einstein, of course, made space a 
medium—gave it the properties, as he said, of a medium. It is freely admitted that there is no evidence 
to support this present-day contention. As one prominent physicist puts it, “Nowadays we are also 
convinced that gravitation progresses with the speed of light. This conviction, however, does not stem 
from a new experiment or a new observation; it is a result solely of the theory of relativity.” Once it is 
recognized that gravitation is a distributed scalar motion, all necessity for this defiance of the facts is 
removed, because the properties of a distributed scalar motion are exactly those properties of 
gravitation that have proved so difficult to understand. 

The insistence on viewing gravitation as a transmission process also involves a wholesale disregard of 
the physical facts. That viewpoint likens gravitation to electromagnetic radiation, and we hear about 
gravitational waves in the same way that we hear about electromagnetic waves. But the two processes 
are entirely different, and it is very difficult to understand why anyone should ever connect the two. 
Electromagnetic radiation is an energy transmission process. A photon leaves an emitting object with a 
certain amount of energy. The energy of the emitting object is decreased by that amount. The photon 
travels through space and reaches an absorbing object, delivers the energy, and the energy of the 
absorbing object is increased by that amount. The intervening space, the distance, has nothing to do 
with the process, except in determining the time it takes for travel. The process is independent of the 
distance. In contrast to that process, the gravitational process is totally dependent on the distance. If 
there is no change in the distance, that is, if the two apparently interacting objects don’t change their 
separation, then there is no change in the energy at all. And even if an energy change does take place, 
as happens in a case of an object falling towards the Earth, the increase in the kinetic energy of the 
incoming falling object is not obtained at the expense of the Earth: it’s derived from the potential 
energy, the energy of position, of the falling object itself. Much the same considerations apply to 
electricity and magnetism. 

There are a number of other direct consequences of the scalar motion existence that have an important 
bearing on various physical problems, and I intend to cover them, that is, all those that I have so far 
identified, in this new book; but I don’t want to take the time to talk about them here, because I want to 
leave time for adequate consideration of another very important finding, which, like the existence of 
distributed scalar motion, is significant enough to justify classifying it as the equivalent of the results of 
a crucial experiment. 

This second important finding is a result of a well-known experiment, but it has not previously been 
recognized because a recognition of distributed scalar motion was a prerequisite for recognition of the 
new fact. As a preliminary, before starting to talk about that particular subject, I want to say a few 
things about speed limits. The present scientific view is that nothing physical can move faster than the 
speed of light. That belief is based on Einstein’s interpretation of certain experiments in which an 
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electric force was applied to the acceleration of light objects, such as electrons. It was found in those 
experiments that the acceleration did not continue at the same rate as might be expected from Newton’s 
second law of motion, but decreased at high speeds at a rate which indicated it would reach zero at the 
speed of light. That indicated, of course, that either the force must decrease at high speeds, or the mass 
must increase. There is no physical evidence of any kind to indicate which is the correct alternative, so 
Einstein had to make a guess, and he guessed in favor of the mass alternative. According to his theory 
the mass increases at high speeds and becomes infinite at the speed of light. On this basis it is, of 
course, impossible for any higher speed to exist. 

So far as present-day theory is concerned, it makes little difference which of these alternatives is 
correct, because there is obviously a limit on a one-dimensional basis in either case. Since present-day 
theory does not concede the existence of multi-dimensional motion, the existence of a one-dimensional 
limit is equivalent to the existence of a limit on speeds in total. But when we recognize the existence of 
multi-dimensional scalar motion, then it’s equally evident that the limit on speed in one dimension can 
be reached in each of the three dimensions. That does not mean that it’s possible to achieve a speed 
greater than light by electrical means, because, as I pointed out a little bit earlier, the electrical force is 
one-dimensional. That accounts for the fact that the electrical force was unable to reach any higher 
speed. But it does not preclude acceleration to higher speeds by means of some other process, such as, 
for instance, the release of large quantities of energy in violent explosions. 

This brings me down to that second important physical fact that I have been talking about. But I want 
to pause for a moment to emphasize the continuing factual nature of the development of thought. The 
reason I need to do that is that the conclusion that I am now ready to pull out of the hat appears in the 
theory of the universe of motion as a postulate, and it has some far-reaching consequences. Those who 
realize that both the conclusion itself and the consequences are a part of the theory of a universe of 
motion are likely to suspect that I may have smuggled some theoretical considerations into the 
development of thought at some point along the line. So I want to assure you that that’s not the case. 
We’re sticking entirely to the facts. 

We know from observation that the electric charge occurs only in discrete units. We have identified the 
electric charge as a distributed scalar motion. Now there’s no difference between this scalar motion and 
any other scalar motion so far as the motion itself is concerned: the difference is only in the nature of 
the coupling to the reference system. Once we have established that the electric charge, which is a 
scalar motion, is limited to discrete units, it then follows that scalar motion occurs only in discrete 
units. 

Those of you who are encountering that conclusion for the first time may not be very much impressed 
by it. In fact, with all the build-up I have given it, it may come as somewhat of an anti-climax. But 
those of you who are familiar with the theory of a universe of motion will realize the great significance 
of deriving this conclusion from purely factual premises. At one stroke it raises a very substantial 
portion of the conclusions that have been reached with respect to a universe of motion from the status 
of theoretical conclusions to the status of established facts. 

The only property of a scalar motion is magnitude; such a motion is a relation between a space 
magnitude and a time magnitude. Now we have further found that those are integral magnitudes, so that 
the properties of scalar motion are the properties of integral magnitudes. It then follows that we can 
derive the physical properties of scalar motion under any particular circumstances by translating the 
mathematical properties of reciprocal integers, which we already know, into the appropriate physical 
language. This, of course, is a general principle of extremely wide application. 
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In our ordinary view of motion the minimum amount of motion is zero; and zero is therefore the 
condition of rest, the condition from which effective magnitudes are measured. In a reciprocal speed 
system, on the other hand, the minimum speed is unity, because anything less than unit speed is not 
speed: it’s inverse speed. Similarly, the minimum inverse speed is unity. It follows that in such a system 
unit speed is the condition of rest, the condition from which all speed magnitudes are measured. 
Expressing that in another way, we can say that unit speed is the natural reference system. The natural 
reference system for scalar motion is not a fixed system; it is a moving system. 

The motion of the time component is universally recognized. We all recognize that “now” is not 
something that stays put. It continually moves forward. The essence of the new finding is that "here" is 
an entity of the same kind: it likewise continually moves forward. What this means, then, is that all 
physical objects are continually being carried outward at unit speed relative to the fixed reference 
system. 

In most cases that outward motion cannot be recognized; but where the gravitational effect is absent, as 
in the case of the photons of radiation, we can observe the outward motion: photons move outward at 
the speed of light. The same is true where the gravitational effect is practically negligible, as in the 
most distant galaxies, which are likewise moving outward at almost the speed of light. Another 
important consequence of the reciprocal relation that we have now established is the symmetry around 
unit speed which means that there is motion in time as well as in space. An increase in the time, while 
the space is constant, results in a decrease in space per unit time, and therefore causes a change of 
position in space. An increase in space with time remaining constant decreases time per unit space and 
causes a change of position in time. So here we arrive at the concept of a motion in time. This concept 
is perfectly familiar to those of you who have been dealing with the theory of a universe of motion; and 
a great deal of what I am saying now is very much the same as I was saying years ago when I was first 
explaining that theory. So it’s old stuff to you. But it has a quite different significance in the present 
context. The extent to which we can now derive these conclusions from established facts greatly 
strengthens the position of the theory. Many individuals have rejected our conclusions without any 
serious consideration simply because they conflict with ideas of long standing that have had no basis 
other than assumptions to begin with. But now that we are able to show that these conclusions are 
consequences of positively established facts, that option, as I said with regard to another item, is no 
longer open. Scientists have no option but to accommodate themselves to the facts. 

The system of scalar motions that we can represent in the spatial reference system, the one-dimensional 
motion that I was talking about earlier, can be duplicated in time because of this space-time symmetry, 
so that we have another system equivalent to the scalar motion system that is represented in our 
reference frame. The derivation that I am giving you now deals only with scalar motion, and we’ll have 
to leave vectorial motion for consideration at some other time, because I haven’t brought that within 
the factual limits yet. But we can consider this point: that gravitation is a scalar motion, and that 
consequently all gravitating objects are included in the inverse system. This includes all material 
objects. It follows that the inverse system is at least co-extensive with the system that is open to 
observation, whether or not it is an exact duplicate. The inverse system that I have been talking about is 
a system of maximum speed. The system that we are well acquainted with, that we deal with on our 
ordinary reference system, is a region of minimum speed. 

Now I want to take a brief look at some of the things that happen in the intervening area. First, we need 
to look at some of the primary processes that are involved. The progression of the natural reference 
system is outward, a plus or positive motion in our usual language. It is limited to one unit, because that 
is the maximum that we can have in a system of discrete units. Gravitation is capable of extending to 
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two units before it reaches a net resultant of one negative unit; and to that one negative unit we can 
apply outward translational motion in one dimension. Here we again have a range of two units. The 
same is true in each of the three dimensions. That gives us then a total separation of six units of speed 
from one zero to the other. 

So far I have been talking about full units. Of course, when we exclude fractional units, we don’t have 
anything but full units, but we can produce the equivalent of a fractional unit by adding units of the 
opposite kind, that is, units of motion in time. N units of motion in time are equivalent to minus 1/n 
units of motion in space—so that we accomplish a resultant of less than one unit by combining the one 
full unit with the oppositely directed fractional unit from the other direction. This is the first speed 
range, the range from zero to one unit. It is the range of our ordinary experience, the speed range that’s 
represented in the spatial reference system. It’s not possible, obviously, to exceed one unit by any kind 
of a subtraction from a single unit, which accounts for the limitation on the speed in one dimension. 
But there is nothing to prevent the addition of another full unit, so that in the next speed range, we have 
two units minus a fractional unit. The same is true in the third speed range. 

It’s necessary to keep in mind that the first of the two units is a unit of space and that there is a unit of 
time in the same dimension. There is a unit of space from zero space to unity, which is the unit of both 
space and time, and another unit from this unit level to zero time. Thus, the second unit of motion is in 
time. Then, in order to add a third unit, we have to go to a second dimension, so that again we have a 
dimension of space. On this basis the speed from zero to one unit is in space. That’s the ordinary 
motion that we are acquainted with. A speed from one unit to two units is in the same dimension, but it 
is in time. A speed from two units to three units continues that unit of speed in time, but adds a unit of 
speed in space, so that it’s two-dimensional. 

These are the major characteristics of high-speed motion as we derive them from the reciprocal 
relationship that we have just found. In order to give this a meaning in terms of our physical 
observations, we have to resort to the identification process again. The most energetic processes that we 
know of in the universe are explosions of stars and galaxies. If any objects with speeds in these 
intermediate ranges that I have been talking about actually exist, they must exist as objects of that kind. 
So let’s look at them. All violent explosions generate some low-speed products, and we see those low- 
speed products expanding away from the site of the explosion, usually at high speeds. Those products 
are not of particular interest to us now because they are in the lower speed range, the ordinary speeds of 
our everyday experience. But in motion in the second speed range, the change of position is in time. So 
that the motion in that speed range produces the same kind of a cloud of expanding particles, but this 
time they are expanding into time. Because of the reciprocal relation between space and time that I 
have just been talking about, the cloud of particles expanding into time decreases in size as seen in the 
spatial reference system, so that we observe such a cloud of particles as a very small object of a very 
high density, which remains in essentially the original location. Such an object can, of course, be 
identified with the stars that we know as white dwarfs. So here, then, we can identify objects in which 
the speeds are in the second speed range—from unity to two units. This is another conclusion we 
reached theoretically, but now we find that we have sufficient evidence to establish it as a consequence 
of positively established facts. 

We also have evidence that there are explosions of galaxies, and since these are very much larger 
objects—our own galaxy contains something like ten to the eleventh power solar masses, a hundred 
billion times the size of one star—the explosion of a galaxy is very much more violent, we can 
therefore deduce that some of the products of that explosion will probably enter the third speed range. 
As I pointed out a short time ago, that should have two consequences. Because it has a two- 



Scalar Motion 


9 


dimensional motion, one dimension of which is in time and another in space, that kind of an object will 
be moving rapidly outward, as well as decreasing in size, like the white dwarf star. Such an object will 
therefore be the equivalent of what we might call a white dwarf galaxy; not a galaxy composed of 
white dwarf stars, but a galaxy that has the properties of white dwarfs. We can easily identify this as 
one of the objects known as quasars. 

Now, to summarize what I said: I have not been able to find the kind of a crucial experiment that I and 
others have been looking for. But by means of a systematic analysis of previous experimental work, I 
have uncovered two hitherto unrecognized facts of a crucial nature—the kind of facts that would have 
been obtained from crucial experiments, if I had found such an experiment, or two of them. These new 
crucial facts are, first, the existence of distributed scalar motion, and, second, the limitation of all scalar 
motion to discrete units. With the benefit of these new crucial items of information, many of the unique 
features of a universe of motion, including multi-dimensional motion, motion in time, speeds greater 
than that of light, and a second half of the universe, can now be presented to the scientific community 
as established facts, rather than as theoretical speculations. This should aid very materially in the 
continuing effort to secure the serious consideration that has thus far been so difficult to obtain. 
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In a well-known Gilbert and Sullivan opera a member of the constabulary undergoes some rather trying 
experiences in the course of carrying out his duties, and finally breaks into song, telling us that “a 
policeman’s lot is not a happy one.” In many respects the lot of those who undertake to correct existing 
emors in any field of thought is similar to that of the policeman. There is no problem in the case of 
someone who simply makes a discovery in a new area. Both the scientific community and the world at 
large are ready to welcome a genuine addition to knowledge with some degree of enthusiasm, and they 
are willing to look tolerantly on any speculation that is not specifically in conflict with established 
thought, even if it involves something that strains credulity to the utmost, a black hole, for example. 

But long-standing problems in science, or in any other field, are seldom, if ever, resolved by new 
discoveries, because their continued existence is almost always due to some errors in existing thought, 
any major, or basic, advance in understanding requires a significant modification of existing ideas, and 
this, like the policeman’s efforts to enforce the law, is definitely unwelcome. Most individuals tend to 
regard an attack on one of their cherished ideas of long standing in the same way as an attack on one of 
their children, and they react just as emotionally. Obtaining a solution for a major problem is therefore 
not an end in itself; it is only the beginning of a long and difficult struggle. Many investigators are not 
willing to subject themselves to this kind of an ordeal, and their discoveries have to be made all over 
again years, or decades, or even centuries later. 

In the classic case of Gregor Mendel, genetic science stood still for thirty years until Mendel’s findings 
were rediscovered. J. J. Waterston developed the kinetic theory, but dropped it when his paper was 
rejected by the Royal Society as nonsense, and his work, too, had to be repeated years later and in 
another country. Max Planck, one of the giants of modem science, encountered the same kind of a 
reception. He was not so easily discouraged, and ultimately defeated his critics, but he was very bitter 
about the long battles that he had to fight to get recognition of his findings. He finally arrived at the 
conclusion, often quoted in the scientific literature, that new ideas never convince their opponents and 
have to wait until they die off and a new generation takes over. 

No one knows how many valuable findings have been lost because of the kind of a reception that they 
have encountered, since only the exceptional cases ever come to our attention, but they are no doubt 
very numerous, particularly in the non-scientific disciplines, where little progress has been made 
toward agreement on criteria by which to distinguish between valid and invalid conclusions. It is rather 
sobering to reflect on the possibility that many of the problems that afflict modern society may have 
been solved long ago by investigators whose results have been ignored. 

In any event, the point that I intend to emphasize is that in the new system of physical theory that I 
propose to discuss, the Reciprocal System of theory, as we call it, we have a science that requires no 
apologies. It is generally not realized that science has any need for apology as matters now stand, 
physical science is so far ahead of other fields of thought that it might seem as if we ought to be patting 
ourselves on the back, rather than apologizing. But we should realize that no other field of thought has 
had our advantages. No other has had the combination of a wealth of easily accessible data and three 
thousand years of systematic study of that data. Consequently, we cannot legitimately judge our present 
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standing on the basis of what others have done. We will have to judge it on the basis of how well we 
have used the advantages that the others have lacked. 

I do not intend to make such a judgment. But I do have to call attention to the way in which so many of 
the most prominent scientists of our time are going about apologizing right and left. For example, 
Richard Feynman finds it necessary to apologize for the basic weakness of present-day scientific 
thought: the lack of a theory of general application. He describes the situation in this way: 

Today our theories of physics, the laws of physics, are a multitude of different parts and 
pieces that do not fit together very well. We do not have one structure from which all is 
deduced. 

This is an apology. Dr. Feynman realizes that after three thousand years we should have “one structure 
from which all is deduced.” The apology is even more evident in the statement that follows the first one 
quoted: 

Instead of having the ability to tell you what the law of physics is, I have to talk about the 
things that are common to the various laws; we do not understand the connection between 
them. 

A significant consequence of this lack of a general theory is an inability to arrive at an understanding of 
the most fundamental scientific entities and phenomena. In fact, a complete understanding of these 
fundamental entities would be g general theory. Gravitation is an outstanding example. According to R. 
H. Dicke, “it may well be the most fundamental and least understood of the interactions.” Dean E. 
Wooldridge gives us this assessment: 

But what is gravity, really? What causes it? Where does it come from? How did it get 
started? The scientist has no answers... in a fundamental sense it is still as mysterious and 
inexplicable as it ever was, and it seems destined to remain so. 

This, too, is an apology: an apology for the inability of present-day science to account for what is 
conceded to be one of the most basic of all physical phenomena. 

A very conspicuous weakness of current science is its inability to keep up with the observational and 
experimental progress along the frontiers of science: the realms of the very small, the very large, and 
the very fast. One of these fields in which experimental knowledge is currently advancing at a rapid 
rate is the physics of high energies. V. F. Weisskopf makes this observation about the corresponding 
theoretical progress: 

It is questionable whether our present understanding of high-energy phenomena is 
commensurate to the intellectual effort, directed at their interpretation. 

Here again is an apology: an apology for the backwardness of theoretical understanding. Dr. Weisskopf 
is, in effect, telling us that we are not getting our money's worth out of the use that we are making of 
current physical theory. 

The prevailing situation in astronomy is similar. Here the observers find themselves confronted with a 
whole range of newly discovered phenomena that they cannot understand on the basis of present-day 
physics. Martin Harwit describes the situation in these terms: 

The fundamental nature of astrophysical discoveries being made—or remaining to be made 
—leaves little room for doubt but that a large part of current theory will have to be 
drastically revised over the next decades. Much of what is known today must be regarded 
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as tentative and all parts of the field have to be viewed with healthy skepticism. 

Fred Hoyle, one of the most prominent astronomers of our day, has been even more critical. He speaks 
of the “total inadequacy” of current physical theory to meet the astronomical requirements. These 
statements by Harwit and Hoyle are worded as criticisms, but the individuals from whom they emanate 
are not only astronomers; they are also astrophysicists. In fact, Harwit specifically states that he is 
talking about astrophysics. Such criticisms of the current thinking of a profession by members of that 
profession are, in a very real sense, apologies. 

Similar calls for a new kind of physics are now being heard from all directions. Ritchie Calder, f or 
instance, says that the energy problem in astronomy “cannot in any case be explained in terms of 
conventional physical theory.” “Some new kind of physics seems to be needed,” says an item in the 
British journal, the New Scientist. Simon Mitton tells us that “It is believed by some that the final 
solution will only come after astronomers have rewritten some of the laws of fundamental physics.” I 
have a large collection of comments of this nature. As a general summary, the following statement by 
E. R. Harrison may be of interest: 

It is not inconceivable that in the future our ideas on the nature of space, time and gravity 

on the cosmic scale will be entirely different from current ideas. 

The most significant result that will follow if, as we contend, the new physical theory that I am 
discussing here is a correct representation of the actual physical universe, the consequence that should 
cause everyone to hope that it is correct, is that the need for such apologies with respect to the 
fundamentals of science will be eliminated. Science will not need to apologize for the lack of a theory 
of general application, because the Reciprocal System is a general physical theory. Science will not 
need to apologize for a lack of understanding of the basic entities and phenomena of the universe, 
because the Reciprocal System provides such an understanding. Science will not need to apologize for 
the inability of its theoretical structure to keep up with the progress of experiment and observation, 
because the Reciprocal System is not only abreast of empirical progress, but well ahead of it in many 
areas. 

It will, of course, be impossible for me to develop the structure of this theory in any substantial detail in 
the relatively short space that is available. Here I want to show just how the new theoretical 
development overcomes the difficulties that have led to the apologetic statements I have just quoted, 
and then take a look at some of the new answers that it supplies for old problems. 

A great many of the “multitude of different parts and pieces” of which conventional physical theory is 
composed are not derived from basic physical theory, but are products of inductive reasoning from 
factual premises. These portions of current physical thought, perhaps more than ninety percent of the 
total number of items, are not affected by any errors in the premises on which basic physical theory is 
founded. This is the reason why physical science has been so spectacularly successful in spite of the 
emors in its basic premises. It also explains why correction of these errors by the Reciprocal System 
makes so little change in the principles and relations applicable to the phenomena of everyday 
experience. Obviously the principles and relations that are not affected by errors in the basic premises 
of physical theory are not affected by correction of those errors either. 

All of the “parts and pieces” of current theory that are derived from theoretical premises are based on 
the assumption that the universe in which we live is a universe of matter: one in which the fundamental 
entities are elementary units of matter existing in a framework provided by space and time. The eyes of 
the modern physicist are focused upon matter. As expressed by Arthur Beiser, “Broadly speaking, 
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physics is the science of matter: its structure, properties, and behavior,” We now know, definitely and 
positively, that this view of the universe, which sees matter as the fundamental entity, is wrong, because 
we now know that there are processes whereby matter can be transformed into non-matter, and vice 
versa. Clearly, there must be some common denominator underlying both matter and non-matter. This 
is not a question of opinion or judgment. It is a definite requirement of the observed facts, and it is so 
recognized by many of our most prominent scientists. Some of them have tried to identify the common 
denominator. Heisenberg, for instance, suggested that it might be energy: 

The elementary particles are the fundamental forms that the substance energy must take in 
order to become matter, and these basic forms must in some way be determined by a 
fundamental law expressible in mathematical terms. 

However, Heisenberg admitted that he has no idea as to what that “some way” might be, and his 
hypothesis therefore had no practical value, other than as an expression of his recognition of the lack of 
validity of the “matter” concept of the universe. All of the other possibilities that have been examined 
heretofore have been equally as unproductive as the energy hypothesis, so the physicists have closed 
their eyes to the error that they know exists in the fundamentals of their theories, and have continued to 
base these theories on a concept that they know is wrong. Here is the reason why, as Feynman pointed 
out in the statement previously quoted, present-day science has no general theory, no “one structure 
from which all is deduced.” A valid general structure of theory cannot be erected on an unsound 
foundation. 

One of the possible alternatives to energy as the common denominator of the universe that has been 
given consideration is motion. The fatal weakness of Heisenberg's energy hypothesis is that energy is 
purely scalar, and it therefore does not have the versatility that is necessary in order to produce the 
tremendous variety of forms in which physical entities exist. Motion, on the other hand, can be 
vectorial, and the introduction of direction provides the necessary range of possibilities. Many 
investigators, including such prominent scientists and philosophers as Descartes, Eddington, and 
Hobbes, have therefore tried to construct a theory of a universe of motion, but they have been no more 
successful than Heisenberg. The reason for the failure of all of these previous efforts was discovered in 
the course of the investigation that culminated in the development of the Reciprocal System of theory. 
These previous investigators failed to develop a workable theory because none of them actually 
postulated a genuine universe of motion. The universes that they envisioned were all hybrid products 
that retained the framework of the previous “matter” concept. Their “motion” simply replaced “matter” 
in the space-time framework. The unique feature of the Reciprocal System of theory is that it postulates 
a universe in which motion is the sole constituent: one in which there is nothing but motion. 

The significant difference between this and all previous concepts of the nature of the universe is that it 
gives space and time an altogether different status. The definition of motion that is used in this theory 
—the standard scientific definition, we may say—is expressed by the equation of motion, which, in its 
simplest form, is v = s/t, where v is the speed or velocity, the measure of the motion, and s and t are 
space and time respectively. This equation, which defines motion in terms of space and time, is equally 
applicable in reverse; that is, it is also a definition of space and time in terms of motion. It tells us that 
in motion space and time are the two reciprocal aspects of that motion, and nothing else. In a universe 
of matter, the fact that space and time have no other significance in motion would not preclude them 
from having some other significance in some other connection, but in a universe composed entirely of 
motion, space and time cannot have any significance other than that which they have in motion. Thus, 
in a universe of motion, space and time are the two reciprocal aspects of motion, and they have no 
other significance. This general relationship is the most important feature of a genuine universe of 
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the electron concentration, and may be low, even when the potential is in the million volt 
range. 

Section D 

In the preceding Sections, we have presented a step-by-step deduction from the fundamental Postulates 
of the Reciprocal System of theory of the phenomena of the physical universe pertaining to the atomic 
domain. In this section, we carry forward these deductions to the astronomical field and show how 
phenomena, some of which have not had proper explanations in conventional theory, emerge logically 
from these deductions. This section, therefore, serves to demonstrate the general nature of the 
Reciprocal System of theory. 

(143) At this point, we will need to take into account the concentration of energy in the vicinity of 
matter subject to electrical ionization, and some consideration of the nature of this 
concentration will be required. As long as atoms or aggregates are free to move 
unidirectionally, there can be no significant spatial (volumetric) concentration of their kinetic 
energy. Such a concentration is accomplished by containment. Initially, the spatially restricted 
motion, thermal motion, as we will call it, is contained within the individual units of space. 
When the energy level is high enough to permit the atoms to escape from the spatial units, a 
force, exerted either by the walls of a container, or otherwise, is required for containment. 

(144) The level of containment outside unit space is measured by the pressure, the force per unit 
area, dimensions t/s 2 x f/s 2 = t/s 4 . The product PV of the pressure and the volume is the 
energy of the contained thermal motion, dimensions PV = t/s 4 x s 3 = t/s. We identify the 
thermal energy level as the temperature. 

(145) From (144), it follows that atoms of matter that are not confined, and therefore not subject to 
any pressure, cannot have temperatures above the very low levels at which they are able to 
escape from the individual spatial units. Free translational motion of an aggregate of matter 
likewise has no temperature effect. The motion of this aggregate as a whole is independent of 
the thermal motion of its constituents. 

Temperatures of millions of degrees are currently reported as applying to individual atoms and 
molecules in the vicinity of certain astronomical objects. From the foregoing, it follows that 
these temperature estimates are erroneous. Temperatures of unconfined matter are in the range 
of a few degrees, not in millions of degrees. 

(146) Ionization is produced by a transfer of speed displacement to rotational vibration from some 
other form of motion, under appropriate circumstances. Thermal motion is one such source. 
The degree of ionization of the atoms of an aggregate increases with the temperature of the 
environment in which the aggregate is located, and at extremely high temperatures all 
elements are completely ionized. 

(147) From (95), the translational motion of masses, including the confined thermal motion, is 
outward. From (115), the electric ionization is also outward. Thus a further increase in 
temperature beyond the level of complete ionization ultimately brings the atoms up to a 
limiting level at which the sum of the outward ionization and the outward thermal motion is 
equal to unity. This unit outward motion then neutralizes one unit of the inward rotational 
motion. As indicated in (91), both units revert to the linear status, converting the rotational 
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natural reference system. This is all there is to it. We do not have to dream up any complicated 
mechanism, or make a guess and “take it for granted.” 

But this is not the whole story. One of the most significant features of a general physical theory is that 
the same principles apply in all physical fields. We do not have to develop new laws and new principles 
in every new field that we enter. The same general principle that applies to the motion of the photons of 
radiation—the progression of the natural reference system that causes them to move outward at the 
speed of light—applies with equal force to all other objects in a universe of motion. All physical 
objects move outward at the speed of light. However, this is not necessarily the only motion of such 
objects, as it is in the case of the photons. Most other objects are subject to additional motions, and the 
actual change of position in a stationary reference system is the net resultant of all of the motions of an 
object. 

The most important of these other motions is gravitation, which moves all material objects inward 
toward each other, thus acting in opposition to the outward motion of the natural reference system. In 
our local environment the inward motion due to gravitation is so much greater than the outward motion 
that the outward motion is negligible, and gravitation appears to be the only general motion of material 
objects. But gravitation is attenuated by distance, and at some distant location the gravitational effect of 
any material aggregate is reduced to equality with the constant outward motion. According to the 
theory, beyond this point the net motion is outward, increasing toward the speed of light at the extreme 
distances. On this basis, therefore, all aggregates at extreme distances, where the effect of gravitation 
has been reduced to a negligible level, should theoretically be receding at the full speed of light in the 
same manner as the photons of radiation. 

Astronomical observations indicate that this is just what is happening in the case of the distant galaxies. 
All aggregates of matter other than the very largest, the galaxies, are under some degree of gravitational 
control by larger aggregates, and their outward motion is limited, but the galaxies behave in exactly the 
manner required by the theory. The nearby galaxies have very little motion one way or the other, but all 
of the very distant ones are found to be moving radially outward at very high speeds, increasing with 
the distance, and reaching a substantial fraction of the speed of light at the present observational limit. 

Current astronomical thought attributes the high recession speeds to a gigantic explosion at some 
singular point in the past history of the universe, which threw all of the contents of the universe out into 
space at the enormous speeds now observed. In spite of its purely ad hoc and rather fantastic character, 
this Big Bang theory has gained widespread support, mainly because there has heretofore been no more 
satisfactory alternative. But its lack of validity is easily demonstrated if we examine the motions of 
some of the smaller aggregates, because we find that these, too, have outward motion components: 
motions that are impossible to explain on the basis of the Big Bang hypothesis. 

The globular star clusters provide a good example. These are immense, nearly spherical, aggregates 
containing anywhere from a hundred thousand to more than a million stars, separated by enormous 
distances, not much less, on the average, than those between the stars in the solar neighborhood, 
distances measured in light-years. The structure of these clusters has long been a puzzle to astronomers. 
As expressed by E. Finlay-Freundlich in a publication of the Royal Astronomical Society, “The main 
problem presented by the globular star clusters is their very existence as finite systems.” As this author 
brings out, some force must oppose gravitation in order to account for the observed structure, but no 
force adequate for the purpose has ever been identified. The only possibilities that have ever been 
suggested are rotation or high speed motions and frequent collisions as in a gas aggregate. But there is 
no evidence of any such motions on a scale adequate to counterbalance gravitation. On the basis of 
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what is currently known, therefore, the cluster should either collapse into one central mass or disperse. 
It does neither. All of the astronomical evidence indicates that these clusters are stable long-lived 
objects. 

What has not been recognized is that the problem with respect to the globular clusters is the same 
problem that exists with respect to the galaxies. If gravitation is the only force to which the galaxies are 
subject, they, too, should collapse into one central mass. As Einstein expressed it, “The stellar universe 
ought to be a finite island in the infinite ocean of space.” The observed situation calls for some kind of 
an antagonist to gravitation, and the Big Bang has been invented for this purpose. However, the 
similarity of the galactic situation and that of the globular clusters makes it almost a foregone 
conclusion that the same antagonist is involved in both cases. The Big Bang is therefore ruled out, as it 
obviously cannot explain the globular cluster structure, not even if it is supplemented with a host of 
Little Bangs. But the outward progression of the natural system does supply just what is needed. Each 
star of the cluster is outside the gravitational limits of its neighbors, and it therefore moves away from 
them in the same manner in which the distant galaxies recede from each other. But the outward motion 
of the cluster stars is limited by the gravitational effect of the cluster as a whole, and the net result is 
that each star takes up an equilibrium position in a stable structure. 

So far I have discussed three important physical problems that are resolved by this one principle that 
comes directly out of the basic postulate of the Reciprocal System. This is by no means the full extent 
of the applicability of that principle. In fact, the outward progression of the natural reference system 
plays a significant part in every physical field. However, this discussion will have to be limited to 
fundamentals, so I will return to the basic concept and point out another of its direct consequences. 

This second unique feature of the universe of motion is that the fundamental motion is scalar. The unit 
of motion is simply a magnitude: one unit of space per unit of time. Scalar motion is given very little 
consideration in conventional physics because it plays very little part in the phenomena with which 
present-day science deals. The motion of the spots on the surface of the expanding balloon that I used 
earlier for purposes of analogy is scalar, but physicists are not much interested in expanding balloons. 
The finding that the basic motion of the universe is scalar changes this situation drastically. The 
properties of scalar motion now become extremely important. 

Scalar motion, like other scalar magnitudes, may be either positive or negative. A positive scalar 
motion, an increasing magnitude, appears in a fixed spatial reference system as an outward motion. A 
negative scalar motion, a decreasing magnitude, appears as an inward motion. I am often told that 
attributing a direction such as inward or outward to a scalar quantity is contradictory, since a scalar 
quantity, by definition, has no direction. But we do not deal with the scalar quantity itself; we deal with 
the representation of that quantity in a fixed spatial reference system, and that representation is 
necessarily directional. In fact, it has two directions: a scalar direction—inward or outward—and a 
vectorial direction, such as northeast or southwest. These directions are independent of each other. A 
photon moving east from a source is moving outward. A photon moving west from the same source is 
likewise moving outward. 

One of the significant consequences of this independence of the directions is that a motion may have a 
continually changing vectorial direction—that is, it may be a rotation—while it still retains the same 
inward or outward scalar direction. For reasons which are explained in my book Nothing But Motion, 
scalar rotation can take place only in the inward direction. Where a complex motion has several 
rotational components, one or more of the minor components may have the outward direction, but the 
net total rotation must be inward. A rotating scalar unit is therefore moving inward in the manner of a 
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spot on the surface of a contracting balloon. In a spatial reference system, this scalar rotation resembles 
a rolling motion. 

In a universe composed entirely of motion, all existing entities and phenomena are either motions, 
combinations of motions, or relations between motions. It follows that in order to arrive at a full 
description of a universe of motion all that is necessary is to determine what kind of motions and 
combinations of motions are theoretically possible, and what changes can take place in them. In total 
this is a stupendous task because of the vast amount of detail into which the development must be 
carried, but this detail is at a minimum in the early stages of the development. The structure of the 
Reciprocal System of theory is therefore simple, clear and distinct in the very areas in which 
conventional theory is having serious difficulties; that is, in the physical fundamentals. The correlation 
between the basic theoretical motions and the basic physical phenomena is clear from the start. The two 
basic physical phenomena, as we observe them, are radiation and matter. The two basic kinds of 
combinations of scalar motions are vibration and rotation. It then follows that the basic unit of radiation 
is a scalar vibrating unit, and the basic unit of matter is a scalar rotating unit. 

As I have just brought out, scalar rotation is a continuous inward motion: a rolling motion in the inward 
direction. We cannot identify inward motion in space as such, but objects moving inward are moving 
toward each other just as they would if each exerted an attractive force on the others. This inward 
motion of the rotating units that constitute the fundamental units of matter is, of course gravitation. 
Here, again, we have a simple answer to a long-standing, and seemingly difficult, problem. The units of 
matter gravitate—that is, they move inward toward each other—because that is what they are. The 
basic units of matter are units of inward rolling motion. 

Furthermore, this answer to the question as to what gravitation is provides an equally simple 
explanation of its properties, which have been extremely difficult to understand on the basis of previous 
theories. Conventional theory regards gravitation as a force exerted by each mass on all others. But that 
hypothetical force is something totally different from any other force of which we have any knowledge. 
So far as we can tell from observation, it acts instantaneously, without an intervening medium, and in 
such a way that it cannot be screened off or modified in any way. These characteristics have been so 
difficult to understand that present-day theorists have taken the unprecedented step of repudiating the 
physical evidence, and contending that regardless of the observed facts, gravitation must be propagated 
at a finite speed through a medium or something with the properties of a medium. I have been talking 
about apologies, but this is more than an apology; it is an outright defiance of the observed facts. 

Like the answers to the problems that I mentioned earlier, the explanation that the Reciprocal System 
provides for the peculiar properties of gravitation is very simple. Gravitation does not act like a force 
because it is not a force. The effect of the gravitational motion in bringing aggregates of matter closer 
together is the same as that which would result from a force of attraction, if such a force existed. For 
purposes of calculation we may therefore treat gravitation as a force. But this does not give it the 
properties of a force. Its properties are determined by its true nature. Since each aggregate is moving 
independently, the results of that motion are effective instantaneously. There is no propagation, and 
consequently no need for a medium. Likewise, the independent motions are not affected by anything 
that exists, or takes place, between the aggregates. 

The brief glimpse of the Reciprocal System of theory that I have given here might be described as a 
qualitative view of the physical fundamentals. A complete theory of the universe must also deal with 
the quantitative aspects. Indeed, the greater part of the development of the details of the theory is 
concerned with these quantitative aspects. I therefore want to give also a little idea as to how the 
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quantitative side of the theory develops. 

The identification of the basic unit of matter is an appropriate example. In this discussion I have ref 
erred to the basic unit of radiation by its usual name, the photon, but I have left the identity of the basic 
unit of matter undefined. The reason is that this entity is not immediately obvious, as it is in the case of 
the photon. The available qualitative information tells us that the unit of matter is a rotating scalar 
motion, but it does not tell us whether that rotating unit is an atom, a sub-atomic particle, a quark, some 
kind of a sub-quark, or an entirely different entity. In fact, it does not tell us whether there is one basic 
unit from which all matter is composed, or whether there are many different kinds of basic units of 
matter that can be formed directly from the underlying scalar motion. We can, however, develop the 
quantitative characteristics of the rotating unit, or units, and these will enable us to identify the 
corresponding physical structures. 

All of the fundamental scalar units of motion are alike, so all that we have to begin with is the series of 
cardinal numbers; that is, a combination can contain one unit, two units, or n units, of scalar rotational 
motion. At first glance it would seem impossible to build this series of numbers up to the are at variety 
of physical phenomena that we observe in the universe, but we have postulated a three-dimensional 
universe, and as soon as we begin looking at these numbers in terms of the geometry of three 
dimensions, the possible variations proliferate enormously. If there is only one effective scalar unit in 
the rotating combination, the rotation is necessarily one-dimensional. If there are two units, the rotation 
can be two-dimensional. For reasons which are explained in my book Nothing But Motion, three- 
dimensional rotation is not possible, but if the rotational combination includes three scalar units there 
can be both a one-dimensional and a two-dimensional rotation. We further find that geometrical 
considerations permit two of these three-unit combinations to rotate around the same central point, 
producing a double structure. This is the most complex structure that geometry will permit, and further 
additions of scalar motion go toward increasing the rotational speeds. 

Here, then, we have the answer to the question as to whether there is one basic unit of matter analogous 
to the unit of radiation, the photon. Because an individual unit of matter can rotate in one or all of the 
three available dimensions, there are different kinds of rotating structures, in some of which the 
rotating speeds are variable. Thus there are many different basic units of matter, rather than just one 
“building block.” There are, however, limits to the total amount of rotation that can be incorporated 
into any one rotating unit. Speed is added to the double units in increments equivalent to the original 
unit of this kind. When the total reaches 118 such units, the rotational structure disintegrates. Thus 
there are 117 kinds of the double units. Similar restrictions to which the simpler units with only one 
rotating system are subject limit the number of such combinations to seven. Then, because of the 
general relation between space and time, all of these units are duplicated with space and time 
interchanged. Thus there are 117 reciprocal double units and seven reciprocal single units. 

Identification of the inverse units is facilitated by recognition of the fact that the properties of the units 
are also inverse. For example, if one of the normal double units has mass m, the reciprocal unit has 
mass 1/m. For reasons which are not quite so obvious, the life of these inverse or reciprocal units is 
very short in an environment in which the normal units predominate. With the benefits of this 
information, we are now able to identify the different basic forms of matter, all of which are rotating 
combinations of motions. The 117 double units of the normal type are the atoms of the chemical 
elements. The seven single units are the sub-atomic particles. The 117 inverse double units are the 
transient particles known by such names as mesons. The seven inverse single units are what are known 
as antiparticles. 
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Of course, these conclusions are in direct conflict with current ideas as to the structure of atoms of 
matter. But it should be realized that all justification for the concept of an atom composed of smaller 
particles of matter was eliminated by the discovery that matter can be transformed into non-matter, and 
vice versa. This observed fact shows conclusively, as Heisenberg and others have recognized, that the 
simplest unit of matter is composed of some other entity, an entity we have now identified as motion. It 
then follows that there is no longer any justification for inventing particles of matter from which to 
construct an atom, or what amounts to the same thing, inventing hypothetical properties for existing 
particles to enable them to meet the requirements. Since there are no observable units of matter from 
which atoms can be constructed without giving them a new ad hoc set of properties, the logical 
conclusion from the empirical evidence is the same as that which we derive from the Reciprocal 
System of theory; that is, the atoms, the sub-atomic particles, and the transient particles are all basic 
units of matter, composed not of smaller particles of matter, but of units of motion. 

The scope of a general theory of the physical universe is so immense that it is not possible to cover 
more than a very small portion of the whole in a short overview such as this; but I have shown how the 
Reciprocal System of theory overcomes two of the shortcomings of conventional physical science for 
which apologies are currently being made. The Reciprocal System is a general physical theory, and it 
does provide simple and logical explanations for the basic physical phenomena that have heretofore 
been so difficult to understand. 



The Density Gradient in White Dwarf Stars 

Dewey B. Larson 

In connection with assembling the material for a new edition of the 1959 book in which I introduced 
the theory of a universe composed entirely of motion, I am reviewing the progress that has been made 
in the intervening 22 years, both in the development of the details of the theory itself and in the fields 
of observation and experiment, to make certain that the new work has the benefit of these advances. 
One item that came to my attention during this review is particularly important because it supplies a 
positive verification of the theoretical findings as to the structure and density of the white dwarf stars, a 
result that has far-reaching implications. 

In order to appreciate the significance of the observed facts in relation to the theory, it is necessary to 
understand the general nature of the motion of which the theoretical universe of motion is composed. 
The most important direct consequence of the postulates that define this universe is the existence of a 
general reciprocal relation of a scalar nature between space and time. By reason of this reciprocal 
relationship, motion in such a universe can take place either on the basis of a space-time ratio of 1/n, a 
speed less than unity (which we can identify as the speed of light), in which case the change of position 
takes place in space, or on the basis of a space-time ratio of n/1, a speed greater than unity, in which 
case the change of position takes place in time. The first of these alternatives is the prevailing motion in 
our immediate environment. What I have shown in my previous publications is that the extremely 
compact astronomical objects discovered in recent years—white dwarf stars, pulsars, quasars, etc.—are 
aggregates whose components are moving at greater-than-unit speeds. 

Of course, the idea of speeds in excess of the speed of light conflicts with Einstein’s dictum that such 
speeds are impossible, but to err is human, and Einstein is no exception. As usually happens in such 
cases, the error stems from the use of an invalid assumption. In his book, The Character of Physical 
Law, Richard Feynman points out that when we put all of our presumed knowledge together, “we get 
inconsistency, because we get infinity for various things when we calculate them, and if we get infinity 
how can we ever say that this agrees with nature?” Feynman attributes this inconsistency to the use of 
”a number of tacit assumptions... about which we are too prejudiced to understand the real 
significance.” What Einstein apparently did not realize is that one of the assumptions on which he 
based his conclusions violates a universal law: the Law of Diminishing Returns. 

Strangely enough, this law, generally recognized in most other fields of thought, is practically ignored 
in science. But we cannot repeal a law of nature by ignoring it. This is the law that prohibits the 
infinities that Feynman deplores. It tells us that the ratio of the output of any physical process (such as 
the acceleration of a mass) to the input (in this case, the applied force) does not remain constant 
indefinitely, but eventually decreases, and ultimately reaches zero. 

So the relation expressed in Newton’s Second Law of Motion, F=ma, cannot remain constant. 
Recognition of this fact leads to an interpretation of the experimental results that is quite different from 
Einstein’s. Instead of his conclusion that it is impossible to exceed the speed of light (which follows if, 
as he assumed, the relation F=ma remains constant), the correct interpretation is that it is impossible to 
accelerate a mass to a speed greater than that of light by means of an electrical force. In other words, 
the limitation is not on the speed, but on the capabilities of the process. The significance of this is that it 
does not preclude acceleration to higher speeds by other means, such as the sudden release of large 
quantities of energy in violent explosions. 
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One of the reasons why Einstein’s interpretation of the observed facts has been so widely accepted in 
spite of its unsound foundation, involves another of the “tacit assumptions” mentioned by Feynman. It 
has been assumed that a speed in excess of that of light would result in a corresponding increase in the 
rate of change of spatial position. The absence of any observed changes of position at higher rates 
(except for some observations of quasar components, whose true significance is still in doubt) has 
therefore been regarded as a confirmation of Einstein’s conclusion. But here again, the conclusion that 
has been drawn goes beyond the evidence, which applies only to the rate of change of position in space, 
and has relevance to the speed only insofar as the change of position due to the motion takes place in 
space. In the universe of motion, the change of position is in space if the space-time ratio (speed) is 1/n. 
It is thus impossible for a change of position in space to take place at a rate (speed) in excess of unity 
(the speed of light), because the limiting value of the quantity 1/n is 1/1. But this does not mean that 
higher speeds are impossible; it merely means that motion at higher speeds, with space-time ratio nil, 
is motion in time rather than motion in space. 

According to the theory of a universe of motion, the neutral condition is motion at unit speed, and the 
motions of the universe as a whole are symmetrical around this level, the true speed magnitude in each 
case being the deviation from unity. As a result of the space-time symmetry, the effect of any motion in 
time is the inverse of the effect of the corresponding motion in space. The particular motion with which 
we are concerned at the moment is the motion imparted to the products of the explosion of a star: a 
supernova. Some of the products of such an explosion are ejected at speeds less than that of light, and 
they take the form of a cloud of particles moving outward in space from the site of the explosion, but 
remaining in the original location (the moving location indicated by a clock) in time. Another portion 
of the explosion products is accelerated to speeds greater than that of light. These products take the 
form of a cloud of particles expanding into three-dimensional time, but remaining in the original 
location in space. This cloud of particles is the white dwarf star. 

As I have shown in my publications, a development of the details of the properties and the evolutionary 
course of the white dwarfs on this theoretical basis leads to results that are in full accord with the 
observations. For present purposes, however, we are concerned only with the density relations. The 
expansion of the (relatively) slow-moving explosion products into space results in a large decrease in 
the density of the expanding aggregate. Because of the reciprocal relation between space and time, the 
expansion of the fast-moving product into time results in a large increase in the density of this 
aggregate. The white dwarf star is therefore an object of abnormally high density, compared to a 
normal star. Furthermore, the density gradient is the inverse of that which prevails in the normal stars; 
that is, the center of the white dwarf is the region of greatest compression in time (equivalent to 
expansion in space), and it is therefore the region of minimum density. 

This picture of the white dwarf derived from the theory of a universe of motion is, of course, quite 
different from the currently popular view, and it is possible that many individuals will find it little short 
of outrageous. But the reason for writing this article is that in the course of my review of the progress 
in the white dwarf field that has taken place in recent years, it became evident that some of the 
information about these objects that is now available supplies a positive confirmation of the upside 
down nature of the white dwarf structure. 

As pointed out by James Liebert in a review article in the 1980 Annual Review of Astronomy and 
Astrophysics, it is generally conceded that the apparently normal matter in the outside layers 
(atmosphere) of the white dwarf stars must have been accreted from the environment. (The 
development of the theory of a universe of motion arrives at this same conclusion.) This matter, then, is 
mainly a mixture of hydrogen and helium, with hydrogen as the major constituent. If conventional 
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theory is correct, the heavier element, helium, will preferentially move downward, leaving the outer 
layers of the star enriched in hydrogen. On the other hand, if the inverse density gradient required by 
the theory of a universe of motion actually exists, the hydrogen will preferentially move downward, 
and the outer layers will be enriched in helium. The verdict from observation is unequivocally in favor 
of the universe of motion. Liebert reports that the “cooler helium-rich stars” are “the most numerous 
kind of white dwarf,” and that some have almost pure helium atmospheres. “The existence of nearly 
pure helium atmosphere degenerates over a wide range of temperatures has long been a puzzle,” he 
says. But it need not continue to be a puzzle. The helium accumulates in the outer layers because these 
are the regions of greatest density in the white dwarf. 

This theoretical conclusion, strange as it may seem in the light of current thought, is further confirmed 
by an examination of the behavior of the elements heavier than helium, commonly lumped together as 
“metals” in discussions of stellar composition. The metals, too, should preferentially accumulate in the 
regions of greatest density: the center of the star, according to current astronomical theory; the outer 
layers, according to the theory of a universe of motion. Liebert describes the observed situation in this 
manner: 

The metals in the accreted material should diffuse downward, while hydrogen should 

remain in the convection layer. Thus, the predicted metals-to-hydrogen ratio would be at or 

below solar (interstellar) values, yet real DF-DG-DK stars have calcium-to-hydrogen 

abundance ratios ranging from about solar to well above solar. 

Here again, as in the helium distribution, the verdict is unequivocal. The larger concentration of the 
heavier elements in the outer regions definitely identifies these as the regions of greatest density, a 
result that is inexplicable on the basis of conventional theory, but is specifically required by the theory 
of a universe of motion. Liebert admits that no plausible explanation on the basis of current 
astronomical theory is known. The only suggestion that he mentions is that the accretion of hydrogen 
must be blocked by some kind of a mechanism, a far-fetched idea without the least support from 
observation. 

When it is viewed in conjunction with the gradual decrease in component speeds that takes place as 
energy is lost to the environment, the inverse density relation also supplies an explanation of the 
occurrence of novae. The continued energy losses eventually result in the speeds of some of the 
constituent particles dropping below the unit level, and into the region of motion in space. These 
particles then occupy more space because of their spatial speed, and they form “bubbles” that move to 
the region of least density, the center of the star. Accumulation of this material with high spatial speeds 
builds up a gas pressure. Eventually the pressure reaches a level at which it breaks through the 
overlying matter, resulting in a flare-up of the star, as the hot material from the interior is exposed 
briefly. The outburst relieves the internal pressure, the star resumes its normal condition, and a new 
pressure build-up begins. 

The explanation of the origin, the extreme density, the novae, and other properties of the white dwarfs 
that I derived originally by deduction from the properties of space and time as they exist in a universe 
composed entirely of motion requires some significant conceptual reorientation, and most astronomers 
have been reluctant to entertain the possibility that current ideas may have to be altered to such an 
extent. However, more and more of those who examine the existing problems carefully are recognizing 
that something will have to undergo a drastic change, and are assessing the situation in a manner 
similar to the following from Martin Harwit: 

The fundamental nature of astrophysical discoveries being made—or remaining to be made 
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—leaves little room for doubt but that a large part of current theory will have to be 
drastically revised over the next decades. Much of what is known today must be regarded 
as tentative and all parts of the field have to be viewed with healthy skepticism. 

(Astrophysical Concepts, Wiley, New York, 1973, page 9) 

The big problem, of course, is to determine just what has to be changed, and what has to be put in its 
place. The inverse density gradient that we find in the white dwarfs now identifies one of the 
requirements that must be met by the “drastically revised” theory. It must provide a new explanation of 
the white dwarf structure that incorporates this upside down density relation. Perhaps there are 
alternative ways in which this requirement can be met, but it seems rather obvious that the first step in 
exploring the situation ought to be to take a good look at the theory already in existence that 
anticipated this requirement. 



The Fundamentals of Science in the Twenty-First Century 

Dewey B. Larson 

Principal Address to the Third Annual NSA Conference, 

University of Utah, Salt Lake City, August 18,1978 

As you’ve noticed, it took quite a little while for the CBS crew to set up this evening, and on that 
account we’re running at least a half an hour late. So I’m going to omit the first half hour of what I 
was going to say... It’s unfortunate, because that will include some of my most shady jokes. But I’ll try 
to take up from that half hour period. Frank took you back into history quite a little way, but just to do 
him one better, I’m going to go still farther back. 

Five thousand years ago, when the invention of writing on clay tablets by the Sumerians first gave the 
human race an opportunity to leave a permanent record of its thoughts and actions, there was already in 
existence a rather sophisticated science of astronomy. The priests, who were the scientists of those 
days, were not only familiar with elementary astronomical facts, such as the apparent movements of the 
sun, moon and planets, but they had also advanced to the point where they were able to predict eclipses 
and to calculate the length of the year to within about a half hour of its present accepted value. The 
premises upon which these calculations and others of the same kind were made were the fundamentals 
of the science of that day, in the sense in which I am using the term now, that is, they were the most 
basic of the principles that were used by the science of that day. 

These principles were originally derived by a simple application of what we now call inductive 
reasoning; that is, they were generalizations from experience. And that is the most reliable method of 
arriving at scientific principles, fundamental or otherwise, but unfortunately, it is limited by the amount 
of empirical information that’s available, and by the extent to which that information has been 
analyzed. So the result is, that an inductive science, such as that of the ancient peoples, has a tendency 
to fall behind the progress of empirical discovery, and ultimately it acquires a rather embarrassing 
accumulation of unsolved problems. Now that was the situation in Egypt, in Babylonia and in the Far 
East about three thousand years ago. 

The time was clearly ripe for some new approach, and that was provided by a remarkable group of 
thinkers who flourished in Greece during the Golden Age of that country’s history. The source of order 
in the universe, these men said, was mind, and the proper way of arriving at general principles was to 
apply insight and reasoning. The result of that change in policy was to concentrate attention on the 
causes of physical phenomena rather than on the phenomena themselves. Where the Egyptians saw 
only the fact that a rock falls if it’s released from a height, the Greeks looked for the cause of the fall. 
Now they reasoned that everything must have its natural place, so the rock in falling is merely seeking 
its fixed natural place. In this way, by providing an explanation for what happened, they remedied the 
chief defect of the previous inductive theories. Similarly they reasoned, as professor Meyer indicated, 
that while the earth is obviously imperfect, the heavens are perfect. And all heavenly motions must then 
take the perfect form, that of a circle. So the orbits of the planets are undoubtedly circular. 

Now observation and experiment were definitely relegated to a secondary position by the Greeks, but 
they were not disregarded altogether. So when the observations showed that the planetary orbits are not 
exactly circles, it was recognized that there was an awkward discrepancy that we have to do something 
about. But one of the strong points of an inventive science, such as that of the Greeks, is that it can 
easily accommodate new discoveries simply by more invention. Greek method of deriving scientific 
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principles by pure invention is that it lends itself readily to the assimilation of new information by 
means of more invention: so they assumed that the planets move in small circles, called epicycles, and 
these epicycles them move around the main planetary orbit. Then, when further observational 
refinement disclosed still more discrepancies, those could be taken care of in exactly the same way, 
merely by adding more epicycles. 

This Ptolemaic theory of planetary orbits is typical of inventive theories in general. And since we see it 
in a historical perspective, by taking a look at this Ptolemaic theory we can get an idea of the general 
characteristics of inventive theories. The first point that we need to note is that that theory was 
mathematically correct, within the existing observational limits, the then existing limits. That is a 
general characteristic of all inventive theories, because they’re invented for that specific purpose. 
They’re specifically designed to fit mathematics that are already known. The second significant point is 
that that theory, the Ptolemaic theory was conceptually wrong. The interpretation of the mathematics 
was wrong. That, again, is a general characteristic that applies to all invented characteristic of invented 
theories because of the circumstances under which they’re invented. As many observers have pointed 
out, long-standing problems in science do not continue to exist because of a lack of competence on the 
part of those who are trying to solve them, nor do they continue to exist because of a lack of methods 
by which to go about solving them. They continue to exist because some piece or pieces of information 
that are essential, are missing. In the case of the Ptolemaic theory, there were two such pieces of 
information: the Greeks did not realize that the planets revolve around the sun rather than around the 
earth, and they did not know that there is a force of gravitation controlling those movements. Without 
those two pieces of information, neither the Ptolemaic theory, nor any other theory that was invented to 
explain the mathematics could have been correct. Now that is a general characteristic of inventive 
theories. And I am stressing it at this time, because it will be important later on in other connections. If 
the information is available, if all the essential information is there, then there’s no need to invent a 
theory. Then we can obtain it by inductive means. If the essential information is not there, then any 
theory we invent cannot be conceptually right. 

In view of the practically unlimited opportunities for making additional ad hoc assumptions to meet 
any situation that may arise, an inventive science never reaches the kind of a situation that causes the 
downfall of inductive sciences. At any given time there may be a few items for which plausible 
explanations have not yet been invented, but there is never the large accumulation of unexplained 
phenomena that characterizes an inductive science that has fallen behind the progress of empirical 
investigation. However, the freedom to meet new requirements by adding more and more ad hoc 
assumptions, or epicycles, leads to a fate of a different kind. The time ultimately comes when such a 
system of theory simply has too many epicycles. 

In the meantime, even though the fundamental theories in current use are inventive, the accumulation 
of empirical information and the construction of inductive generalizations of a lower rank continues. 
Ultimately, a point is reached where the principles derived inductively are sufficiently broad in their 
scope to challenge the premises of the prevailing inventive theories. The Greek system reached this 
point about 500 years ago, and science then reverted to the inductive status, discarding inventive 
concepts such as the perfection of the heavens and the natural places of physical entities in favor of 
principles formulated by such men as Kepler and Newton through inductive reasoning from observed 
and measured facts. 

With the benefit of all the empirical information accumulated during the approximately 2,500 years 
since the demise of the earlier inductive systems of the ancient civilizations, the new inductive science 
was a vastly improved product, and it scored some remarkable successes. At one time its practitioners 
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were quite confident that a complete understanding of the universe was within their grasp. But here, 
again, the inherent inability of an inductive system of theory to keep pace with the progress of 
empirical discovery asserted itself. Eventually, Newtonian physics was confronted with a series of 
discrepancies for which it had no plausible answers. Another reversal of policy took place, and the 
inductive science of Newton and his contemporaries was replaced by a science based on invented 
principles, just as the first inductive sciences were replaced 3,000 years earlier by the inventive system 
of the Greeks. 

When an idea or system of ideas gains general acceptance and becomes a familiar feature of current 
thought, its origins recede from view, and it is quite likely that many a reader may be reluctant to 
believe that the basic theories of modern physics—the relativity theory, for instance—belong in the 
same category as the Ptolemaic theory of astronomy. But all of them belong in the category of pure 
inventions. The originators of the modern theories do not deny this; indeed, they emphasize it. Einstein, 
for example, saw the general acceptance of his theories in just the way that I have described: a victory 
of inventive science over inductive science. In his opinion, pure invention is the only way in which true 
fundamental principles can be derived. Einstein was highly critical of Newton’s attempts to derive such 
principles inductively. He said this: 

Newton, the first creator of a comprehensive, workable system of theoretical physics, still believed that 
the basic concepts and laws of his system could be derived from experience.... the tremendous practical 
success of his doctrines may well have prevented him and the physicists of the eighteenth and 
nineteenth centuries from recognizing the fictitious character of the foundations of his system. 

Einstein’s own view was that the “basic concepts and laws of physics” (what I am calling the 
fundamentals) are “in a logical sense free inventions of the human mind.” He elaborates this view in 
these statements taken from the book The World As I See It: 

Since, however, sense perception only gives information of this external world of “physical 
reality” indirectly, we can only grasp the latter by speculative means. 

The theoretical scientist is compelled in an increasing degree to be guided by purely 
mathematical, formal considerations in his search for a theory, because the physical 
experience of the experimenter cannot lift him into the regions of highest abstraction. 

The axiomatic basis of theoretical physics cannot be extracted from experience but must be 
freely invented... 

There is a rather general tendency to assume that Einstein and the other architects of modern science 
were not actually as casual about the background of their theories as these words would indicate; that 
their basic principles must have been anchored to something solid at some point. But this is not true. As 
Rudolf Carnap puts it, these theories were “constructed floating in the air, so to speak.” Einstein gives 
us enough information about some of his concepts to make it clear that when he talks about “free 
invention” he means exactly that. For example, the propagation of radiation plays a very important part 
in his theories, and his comments about the explanation that he invented to account for the mechanism 
of propagation and its relation to space are therefore very significant. In one of his books he tells us that 
the formulation of a theory to account for this phenomenon is a very difficult task, and he concludes 
with this statement: 

Our only way out seems to be to take for granted the fact that space has the physical property of 
transmitting electromagnetic waves, and not to bother too much about the meaning of this statement. 
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The point of all this is that the invented theories of present-day science have exactly the same logical 
standing that the Ptolemaic theory of astronomy, the “natural place” theory of gravitation and the other 
theories invented by the Greek scientists had in their day. They are mathematically correct but 
conceptually wrong. 

This statement may seem to be in direct conflict with the many confident assertions in scientific 
literature to the effect that the fundamental theories of modem physics are established beyond the 
shadow of a doubt. But if one examines the basis for these assertions, one finds that the evidence that is 
cited is purely mathematical. What has been established is that the theories produce the correct 
mathematical results. Like all other inventive theories, they have been specifically designed to produce 
these correct results. But none of them is unique. In each case there are alternatives that produce the 
same result. And, as Richard Feynman points out, there is no scientific criterion by which we can 
choose between any two of these alternatives “because they both agree with experiment to the same 
extent. So two theories, although they may have deeply different ideas behind them, may be 
mathematically identical, and then there is no scientific way to distinguish them.” He goes on to say, 
“Every theoretical physicist who is any good knows six or seven theoretical representations of exactly 
the same kind of physics.” 

What Feynman does not say is that these comments apply only to invented theories; they have no 
relevance to theories derived by induction from factual premises. The kinetic theory of gases, for 
instance, is an inductive theory. It explains gas laws in terms of the motions of the molecules of which 
the gases are composed. No one knows a half dozen other representations of these gas laws that are 
equally correct, or even one such alternative. Because it is tied in to experience—physically as well as 
mathematically—the kinetic theory is unique. It is both mathematically and conceptually correct. 
Inventive theories in general, including modem theories such as relativity and the quantum theories, are 
mathematically correct but conceptually wrong. This is not because of any errors in their construction, 
but by reason of their inherent nature. 

Whether there is any net gain in using inventive theories during times when the scientific community 
would otherwise have no theories at all to account for some of the important observed phenomena is an 
interesting philosophical issue. Inventive theories are not actually necessary. The mathematics, which 
always antedate the theories, could be used equally well without any theoretical explanation. So the 
issue boils down to the question: Is a wrong explanation better than no explanation at all? There is a 
widespread tendency, dating back at least to Francis Bacon, to answer this question affirmatively, the 
argument being that a plausible explanation, even if wrong, will suggest some lines of further 
investigation that may be productive. On the other hand, it is easy to see that insistence on adhering to 
Aristotle’s inventive theories was a serious impediment to scientific progress, particularly in the latter 
years of the ascendancy of Greek science. It can logically be deduced that insistence on adhering to the 
modern inventive theories is having a similar effect today. 

In any event, the fact that now needs to be recognized as we approach the twenty-first century is that 
we have once more arrived at the kind of situation that developed in the Middle Ages. The currently 
accepted fundamental physical theories derived by pure invention have come to be overloaded with 
epicycles, while coincidentally the development of inductively-based theory has caught up with the 
empirical discoveries, so that the way is now open for a return to the firmly-based inductive type of 
science. 

The imminence of another policy reversal could easily be deduced from nothing more than a 
consideration of the times involved in the cycle of reversals just described. The first inductive sciences 
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prospered for thousands of years before they were overthrown by the Greek inventive science. The first 
inventive science then endured for about 2,500 years before the second of the inductive sciences, the 
one commonly associated with the name of Newton, took over. The accelerating pace of science is 
evident in that only about four hundred years later this vastly improved inductive science was replaced 
by the second inventive science, the one now in vogue. Almost a hundred years more have elapsed. On 
the basis of a continuation of the same accelerating trend, it would be safe to predict, even without the 
benefit of any additional information, that another reversal of policy is now due. The fundamental 
principles of twenty-first century science probably will be those of a third inductive science—rather 
than the inventive concepts of twentieth-century physics. 

But we do not have to depend entirely on inferences of this kind, as there is plenty of direct evidence 
leading to the same conclusion. The epicycles already have multiplied to the point of absurdity. The 
history of the quantum theories, for example, consists of a long series of modifications and conflicting 
interpretations which have made the theoretical structure practically unintelligible. Feynman, who 
should be in a position to assess the situation, tells us flatly, “I think I can safely say that nobody 
understands quantum mechanics.” 

The situation with respect to atomic structure is similar. The most popular pastime in physics today is 
inventing properties by which the characterize quarks, the elusive particles of which the constituents of 
the atom supposedly are constructed. No one has ever seen, or otherwise observed, a quark, or anything 
that could be a quark. Indeed, one of the most urgent objectives of the theorists is to produce a 
plausible theory that will justify asserting that quarks are inherently unobservable. Nevertheless, we are 
told just what kinds of quarks can exist, and what their properties are: properties with such interesting 
names as color and charm. 

In order to put this situation in the proper perspective, we should realize that while quarks have never 
been observed, the particles that are supposed to be constructed of quarks have never been observed 
either. Of course, these particles, the hypothetical constituents of atoms of matter, are called by familiar 
names, such as “electron.” But as we saw earlier the properties that a particle must possess in order to 
play the part of the hypothetical electron in the atom are altogether different from those of the electron 
that is observed experimentally. There is actually no adequate justification for calling them by the same 
name. As Professor Herbert Dingle points out, we can deal with the electron as a constituent of the 
atom only if we ascribe to it “properties not possessed by any imaginable objects at all.” 

This question of atomic structure provides a good example of the difference between induction and 
invention. Such men as Newton and Einstein recognized the difference very clearly. Newton 
emphasized that he did not employ invention (“hypotheses non Jingo —I invent no hypotheses”), while 
Einstein condemned Newton’s inductive approach. But both procedures start in the same way—with a 
hypothesis—and this has confused the issue for many individuals. The difference lies in what happens 
when the hypothesis has been tested and found to be wrong. The Newtons then either discard the 
hypothesis, or modify it drastically. The Einsteins invent something that eliminates the discrepancy so 
that they can retain the original hypothesis. 

When it was first discovered that atoms disintegrate under appropriate conditions, and emit particles in 
so doing, the hypothesis that the atom is constructed of such particles was very plausible. But, as we 
have seen, when this hypothesis is put to a test it fails, because the emitted particles are not capable of 
forming an atom, the inductive scientists, the Newtons, then have to abandon the hypothesis of an atom 
composed of particles, and try to formulate some other hypothesis. But the inventive scientists, the 
Einsteins, add some epicycles—they simply assume whatever is necessary to make the particles fit the 
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requirements—and they retain the original hypothesis. This is the situation that exists today. Present- 
day theorists are obsessed with the idea that they must continue to subdivide matter until they come to 
an elementary unit. So they invent atomic constituents; they invent forces, such as the “strong force” to 
hold these invented constituents together; they invent quarks from which to construct the invented 
constituents, and there is even a suggestion that it may be necessary to invent a sub-quark—the so- 
called superstrings of infinitesimal length and zero width. The particles of physics are rapidly 
approaching the status of the fleas in the popular little verse: 

Big fleas have little fleas 

Upon their backs to bite ’em. 

The little fleas, still smaller fleas, 

and so on, ad infinitum. 

When we reach the point where further sub-division cannot be accomplished without invention, as is 
now the case with the atom, this tells us that the atom is not composed of smaller units of matter, but is 
composed of some other more fundamental entity. We will take up the question as to the identity of this 
entity shortly. 

In the meantime, let us return to the question of inventive versus inductive science. While the position 
of the prevailing inventive science has been deteriorating, a large number of individual advances in 
different physical fields have extended a solid framework of inductive theory far beyond the level at 
which it stood in the early twentieth century. Scientific knowledge at that time was too limited to 
provide the necessary foundation for an inductive theory of the far-out regions into which observation 
was beginning to penetrate. This was the reason, of course, why inventive science gained the 
ascendancy. A few of the essential building blocks were already in place. The discrete nature of the 
units of radiant energy had been demonstrated, radioactivity had been discovered, electric current had 
been identified as a movement of electrons, and so on. But an immense amount of additional 
information had to be accumulated. That information is now available, and the final addition to the 
inductive structure needed to make it capable of dealing with the entire body of current empirical 
knowledge as it now stands has been provided by a new theoretical development. This development is 
the subject of my published works, and those of my associates; its basic outlines will be presented in 
the next three chapters. 

As often happens in scientific research, this theoretical advance was an unexpected result of a project 
aimed at a totally different objective. This project, begun a half century ago, attempted to devise a way 
of calculating physical properties, or at least some of them, from the chemical composition. In some 
respects this is a rather unfavorable subject for investigation—it has had a great deal of attention from 
previous investigators, and the most promising lines of approach have been rather thoroughly combed 
over. On the other hand, it is problem for which an answer certainly exists, since the physical properties 
of different substances obviously are results of their chemical composition. 

I started with the concept embodied in the periodic table of the elements: the idea that the principal 
properties of these elements depend on the two variables represented vertically and horizontally in the 
tables. The first real advance that I made, after many false starts, was a recognition of the fact that one 
of these variables assumed both positive and negative values, whereas the other was always positive. 
Then, after much additional time and effort had been applied, it became evident that there were three of 
these principal variables rather than only two. 

While these efforts to establish the form of the mathematical relations were under way, I was also 
struggling toward an understanding of the meaning of the mathematics. A tie-in to physical reality was 
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necessary if the results were to be conceptually correct. Here, again, my first efforts followed 
conventional lines of thought. 

The prevailing view was, and still is, that the differences between the properties of the chemical 
elements are due to variations in the number and arrangement of the sub-atomic particles of which 
these elements’ atoms are assumed to be composed. My original course of procedure was directed 
toward accounting for the mathematical relations on this basis. Continued lack of success forced me to 
consider other alternatives. One of the possibilities that I eventually visualized was that some of the 
variability might be due to differences in the motions of the constituent particles rather than to 
differences in the atomic composition. This approach was likewise unsuccessful, but it did produce 
some indications that I was on the right track. These indications became stronger when I placed more 
emphasis on motions and less on composition. Eventually, the idea that some of the variability might be 
due to differences in the motions was discarded, and it was substituted by the idea that such differences 
are responsible for all of the variations. 

This was the first really radical conceptual jump in the development of my thought, and it had some 
significant consequences. When the variability was ascribed entirely to differences in the motions, the 
existence of only three major variables made it quite clear that the motions must be motions of the atom 
rather than motions of many atomic constituents. Then, since inherent motion of the atom is almost 
certainly rotation, the number three naturally suggested rotations around the three perpendicular axes. 
The magnitudes of the three major variables could then be identified with the speeds of the three 
rotations. On this basis, the entity of which atoms of matter are composed, according to the conclusions 
reached earlier, is motion, and the atom is simply a combination of motions. The concept of an atom 
composed of subatomic particles now had to be discarded. 

With this understanding of the general nature of the atomic structure, the stage was set for the final 
inductive step of the original project. Among the mathematical expressions that I had derived during 
the twenty years or more that I had already been working on the project were some interesting 
expressions relating certain physical properties of the elements directly to their atomic numbers. What I 
now had to do was to put these expressions in terms of motions. This was another long, and often 
frustrating, task. But after several more years in which I examined every possibility that I could think 
of, plausible or implausible, it finally dawned on me that one of the most intriguing of the mathematical 
expressions that I had formulated, one that related the inter-atomic distances of the elements in the solid 
state to their atomic numbers, could be very easily explained if there were a general reciprocal relation 
between space and time. 

If anyone who encounters this idea for the first time finds it rather weird, I can understand their 
reaction. It struck me that way too. My first impression was that the idea of the reciprocal of space was 
conceptually absurd. But when I took a closer look at this concept, I could see that it was not so 
unreasonable after all. The only relation between space and time of which we have any definite 
knowledge is motion. And in motion, space and time are reciprocally related. So I examined further the 
consequences of such a relation. I found, much to my surprise, that it led directly to simple and logical 
solutions for at least a half dozen longstanding problems of physical science. 

Anyone who has ever done research work will understand that this is the kind of a breakthrough that 
we visualize in our most rosy dreams, and, of course, it called for the initiation of a full-scale 
investigation to see just how far this clarification of the physical picture would extend. By the time of 
my first publication, in 1959, I had been able to formulate a set of postulates, incorporating the 
reciprocal concept. I could show that the principal features of the major subdivisions of physical 
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science could be obtained by pure deduction from these postulates, without the aid of any 
supplementary assumptions or any information from experience. In the years since the initial 
publication, scientists in all parts of the world have joined in the effort. The scope of the deductive 
system has been increased to the point where we can predict that it will ultimately achieve the objective 
that Newtonian science once envisioned: It will encompass the entire physical universe. 

For those who shudder at the thought of having to subject their scientific beliefs to a complete 
overhaul, I want to say that even though the new theoretical system rests on a different foundation, in 
most instances it arrives at the same conclusions as conventional theory. I would estimate that ninety 
percent of what now passes for scientific knowledge is incorporated into the new system either just as it 
stands, or with nothing more drastic than a change in the language in which it is expressed. Another 
five percent or so retains the mathematics in the existing form, but alters the interpretation. Not more 
than five percent of conventional scientific thought has to undergo any significant change, and these 
major reconstructions are confined to the far-out regions: the realms of the very small, the very large 
and the very fast, the same regions in which conventional science is encountering its most serious 
problems. 

On first consideration, it may seem strange that totally different basic premises would lead to much the 
same results in so many cases. There is, however, a very simple explanation. The ninety percent of 
present-day science that is incorporated into the new deductive system without significant change is not 
derived from the general principles invented by Einstein and other modern physicists. It is derived 
empirically. The theories included in the ninety percent are the inductive theories of lower rank than the 
fundamental principles I have been discussing. What the new system of theory does in these areas is to 
provide a general theoretical basis for the empirically-derived relations, something that has never been 
available before. 

As I pointed out in the discussion of the Ptolemaic theory, the construction of an inductive theory is 
impossible if some essential piece of information is missing. When observation and measurement were 
extended into what I have called the far-out regions, Newtonian science lost the battle to Einstein and 
his inventions because the essential piece of information that would have enabled understanding the 
situation in these far-out regions was not available. We have now identified it. 

The piece of information that has been missing until now is the reciprocal relation between space and 
time. By applying this relation we have been able to construct a new inductive science on a specific and 
definite basis. Our problem now is to bring this development to the attention of the scientific 
community. Here we encounter the same obstacle that always faces innovators. Those who take a 
superficial look at the new development see only the fact that it challenges some popular ideas. They 
hold up their hands in horror and say: “These people disagree with Einstein. They must be crazy.” I 
have yet to find any law of science that prohibits disagreeing with Einstein, but be that is it may, since 
this is such a common reaction, let us look at the situation and see just where this disagreement lies. 

Einstein changed the course of science by developing his two theories of relativity—first the special 
theory, published in 1905, which applies only to uniform translational motion, and more than a decade 
later the general theory, which applies to accelerated motion. Peter Bergmann makes this comment 
about the relationship between the two: 

It is quite true that the general theory of relativity is not consistent with the special theory any more 
than the special theory is with Newton’s mechanics—each of these theories discards, in a sense, the 
conceptual framework of its predecessor. 
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So it is impossible to agree fully with both the general theory and the special theory. Actually, few 
front-rank scientists have much confidence in the general theory in spite of the lip service that is paid to 
it by the scientific community at large. 

Bryce De Witt, one of the leading investigators in the gravitational field, which the general theory is 
supposed to cover, said categorically, “As a fundamental physical theory general relativity is a failure.” 
P. W. Bridgman predicted that “arguments which have led up to the theory and the whole state of mind 
of most physicists with regard to it may some day become one of the puzzles of history.” Thus, while 
we must concede that we disagree with the general theory on many counts, this is not much out of line 
with the most advanced scientific opinion. 

Whether or not we disagree with the special theory, on the other hand, depends on just how this theory 
is defined. Bridgeman comments that there is a tendency to “define the content of the special theory of 
relativity as coextensive with the content of the Lorentz equations.” P.K. Feyerabend, a prominent 
philosopher of science, puts it in this manner: 

It must be admitted, however, that Einstein’s original interpretation of the special theory of relativity is 
hardly ever used by contemporary physicists. For them the theory of relativity consists of two elements: 
(1) the Lorentz transformations; and (2) mass-energy equivalence. 

On this basis, we do not disagree with the special theory at all. We are in full agreement with both the 
Lorentz equations and the mass-energy equivalence. The conclusions that so many physicists have 
reached in accepting the mathematical relations and rejecting Einstein’s interpretations are the same 
conclusions that I have previously noted as applying to all inventive theories. Such theories are all 
mathematically correct and all conceptually wrong. Thus, if anyone actually examines the situation, 
instead of merely reacting emotionally, he will find that we disagree with Einstein’s relativity theories 
only in the same way that general scientific opinion also disagrees with them. 

But we do not accept all of the unsubstantiated inferences that are currently being drawn from these 
theories, because our new development enables us to distinguish valid from invalid inferences. The 
existence of speeds greater than that of light is an outstanding example. 

Earlier we examined the case of a particle accelerated to a very high speed by a presumably constant 
electrical force: its acceleration decreases at a rate which will reduce it to zero at the speed of light. 
Since Newton’s relation between force, mass and acceleration is merely a definition of force, the 
decrease in acceleration at high speeds must be due either to an increase in the mass or to a decrease in 
the force. There is no physical evidence to indicate which alternative is correct. Einstein simply 
assumed an increase in the mass. Our theoretical development now indicates that he made the wrong 
choice, and that the decrease in acceleration is actually due to a decrease in the effective force. 

At the time Einstein made his choice there was nothing to indicate that it makes any real difference 
which of these alternatives is correct. Either one leads to some kind of a speed limitation. It is not 
likely, therefore, that Einstein gave the matter any extended consideration. But since our new 
development now indicates that speeds in excess of that of light definitely do exist, a review of the 
situation is obviously required. If Einstein’s assumption of an increase in mass were correct, the limit at 
the speed of light would be absolute, as the mass would be infinite at that speed. But on the basis of our 
finding that what actually takes place is a decrease in the effective force, the limit is not on the speed, 
but on the capability of the process. All that the experiments actually show is that it is impossible to 
accelerate a physical object to a speed greater than that of light by electrical means, a conclusion that 
we also reach theoretically. But this does not preclude acceleration to higher speeds by other means, 
such as powerful explosions. 



Quasars—Three Years Later 

Dewey B. Larson, March 1974 

Three years have now passed since publication of the book Quasars and Pulsars in which a detailed 
explanation of the existence and properties of the quasars was derived by pure reasoning from the 
properties of space and time as postulated in what is known as the Reciprocal System of physical 
theory. In the meantime further observations of these objects have been made, hypotheses and 
conjectures of all sorts and descriptions have been proposed, tested and discarded, and the astronomers 
and others concerned have had additional time to assess the significance of the various bits of 
knowledge that have been accumulated, and to weigh the attempts at explanation of the phenomena 
more carefully. It would appear, therefore, that it is now in order to take a look at the question as to how 
well the theory outlined in Quasars and Pulsars has been able to cope with the new information 
developed during the three year period, and where this theory now stands in comparison with the more 
conventional views of the subject matter. 

It was generally conceded three years ago that in the light of orthodox physical and astronomical theory 
as it then stood the nature of the quasars could legitimately be characterized as a mystery. The present 
situation is summed up by Cyril Hazard and Simon Mitton in an article in the New Scientist of Nov. 29, 
1973 as follows: 

After a decade of astonishing progress for astronomy... quasars still remain the profoundest 

mystery in the heavens. 

Nor is there any indication, according to these authors, that the dawn is breaking. On the contrary, their 
article is entitled “The Deepening Quasar Mystery.” 

The explanation presented in Quasars and Pulsars requires a change in the fundamental concepts 
underlying physical theory, and for that reason most astronomers have thus far been reluctant to accept 
it, but the continuing inability of conventional theory to keep pace with the new observational 
discoveries, or even to make any appreciable progress toward resolution of the most basic issues that 
are involved (“a decade of observation,” says Science News, “has led to no agreement as to what they 
(the quasars) are or where they are”) suggests that the time has now arrived when more serious 
consideration should be given to a theory that accomplishes what conventional theory has been unable 
to do. When viewed in the light of the new theory there is no mystery about the quasar phenomena. 
Quasars and Pulsars provided an account of the origin, nature, and characteristics of the quasars that 
was in full accord with all of the information that was available at the time of publication. The 
objective of the present discussion is to show that the additional knowledge in this area that has been 
gained in the intervening three year period is equally consistent with the new theory, and puts it in a 
still stronger position vis-a-vis those portions of current thought with which it is in conflict. 

The basis of the new theoretical development is an entirely new concept of the nature of the physical 
universe. Current physical thinking assumes a universe of matter: one in which the fundamental entities 
are elementary units of matter existing in a framework provided by space and time. But we now know, 
definitely and positively, that this assumption is wrong, because we have found means whereby matter 
can be converted into non-matter and vice versa. Obviously, this shows that matter is not basic. There 
clearly must be some common denominator underlying both matter and non-matter. Most of the 
present-day “laws” and “theories” of physical science are based on empirical rather than purely 
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theoretical foundations, and these are not affected by errors in fundamental concepts, but to the extent 
that current physical thought reasons from theoretical premises it is resting on a false foundation. This 
is a weakness that is certainly serious enough to account for the inability of present-day theories to 
meet the demands that are now being placed upon them, particularly in the astronomical field. 

The premise on which the new theoretical development is based is that the common denominator, the 
fundamental entity from which all physical existences and phenomena are derived, is motion. The 
concept of a universe of motion is not, in itself, a new idea, but this work, for the first time, has 
postulated a universe composed entirely of motion—one in which even space and time have no 
significance other than their status as aspects of motion. When the properties of space and time are 
specifically defined on this basis they constitute a set of assumptions from which a potentially complete 
theoretical universe can be derived by purely deductive processes without making any supplementary 
assumptions of any kind, and without bringing in anything from observation. All of the conclusions 
reached in the theoretical development, including those with respect to the origin and properties of the 
quasars that were set forth in Quasars and Pulsars are therefore implicit in the fundamental postulates 
of the theory. If the postulates are valid, then quasars must exist, and they must have certain specific 
properties. 

The question as to how a theory stands up when confronted with new additions to observational and 
experimental knowledge is very significant. Indeed, one of the most serious criticisms of current 
physical theory is that it is continually being faced with new discoveries which it did not anticipate, and 
with which it cannot cope without replacing or drastically modifying some of its components, an 
expedient that is feasible because current theory is not a single integrated structure of thought. Rather, 
as described by Richard Feynman, it is “a multitude of different parts and pieces that do not fit together 
very well,” and when one of these parts or pieces is found to be in conflict with new observational 
information the standard practice is to alter or replace it. But a purely deductive and fully integrated 
theory such as the Reciprocal System cannot be modified to agree with new observations. Such a 
theory can be extended into areas that were not previously covered, or it can be corrected if an error in 
the chain of deductions is found, but it cannot be altered to fit the empirical data. Consequently, when 
this new theory does agree with all of the new information, or at least is not inconsistent with any of it, 
as has been true in the quasar field during the past three years, this fact has more then the usual 
significance. 

To a large degree, the center of attention in the three-year period has been the question as to the 
location of the quasars. At the time Quasars and Pulsars was published the consensus was strongly in 
favor of the “cosmological” hypothesis which holds that the quasars are actually at the full distance 
indicated if their redshifts are wholly due to the Doppler effect of the normal recession, and the 
dissenters, spearheaded by Dr. Halton Arp of the Hale Observatories, were fighting what appeared to be 
a losing battle. In the meantime, however, the momentum has shifted to some extent, and the article in 
the New Scientist quoted earlier includes this statement: “The latest quasar results... question further the 
conventional attitude to the redshift.” This questioning was much in evidence at the Canberra meeting 
of the International Astronomical Union in August 1973. As reported in the November issue of Sky and 
Telescope, “The most controversial subject was the interpretation of the galaxy redshifts, which a 
growing minority of astronomers believe are not a simple distance effect.” 

But when we examine the evidence bearing on the question, there is actually nothing definite anywhere 
except the work of Arp that was analyzed in Quasars and Pulsars. All of the other reported findings, 
with two exceptions that will be discussed later, consist of agreement or disagreement, as the case may 
be, between the redshifts of objects whose projections on the sky are close enough to indicate that these 
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objects may be contiguous. As a general proposition, a finding of this kind, a showing that some of the 
members of a given class conform to a specified relation, has little significance. It remains no more 
than speculative unless further work enables defining a sub-class such that all of the members of this 
subclass conform to the specified relation. 

The reason why the results obtained by Arp are conclusive, whereas the other findings are not, is that 
Arp has done what no one else has been able to do; that is, he has defined a class of objects, all known 
members of which do conform to a definite and specific redshift relation. In the course of his studies of 
“peculiar” galaxies he found that certain galaxies which appear to have been subject to violent internal 
forces are bracketed by one or more pairs of radio emitting objects—quasars or radio galaxies—at 
distances and locations which suggest that these objects were ejected simultaneously in opposite 
directions from the disturbed central galaxies. These associations are not merely groups of objects 
whose observable positions indicate that they may be neighbors. They are groupings whose physical 
characteristics are similar and are in agreement with a plausible hypothesis as to their origin; that is, 
their identification depends not only on apparent proximity, but also on (1) abnormalities in the central 
galaxy (which are consistent with the assumption that it has exploded), (2) radio emission from the 
presumed ejecta (which is consistent with the assumption that they are products of an explosion), and 
(3) existence of the presumed ejecta in pairs at comparable distances and in positions on opposite sides 
of the central galaxy (which is consistent with the assumption that they were thrown off simultaneously 
in opposite directions). 

Dr. Arp did not pursue the redshift issue in the original study beyond commenting that the existence of 
associations between quasars and ordinary galaxies makes it evident that there is a component in the 
quasar redshift in addition to that due to the normal recession, a non-velocity component, he suggested. 
Subsequently the redshift data available for these associations were analyzed by the present author, and 
the results of that analysis were presented in Quasars and Pulsars. As shown in that publication, 
complete redshift measurements were available for four of those associations identified by Arp that 
included quasars. Within a narrow range of variation that can be accounted for by known causes of 
deviation, the mathematical relation between the central galaxy redshift and the redshift of the quasar is 
identical in all four of these cases. In view of the wide dispersion of the values of the quasar redshifts 
in general, the probability that the redshift of any one quasar would fall within the relatively narrow 
range of deviation is less than one in a hundred. The probability that all four would, by chance, 
conform to the same mathematical relation within this range of deviation is therefore in the order of 
one in a million. 

But this is not the whole story. Beyond the distance at which the features of the central galaxy can be 
identified with certainty (according to Arp) it has still been possible to locate probable associations of 
the same kind in which measurements of the redshifts of the quasars and the radio galaxies can be 
compared. The necessary data are available for three such associations in which the redshift is 
approximately 1.00, and here again all three of the associations conform to the same mathematical 
relation between member redshifts that applies to the closer groups. The only discrepancy found 
anywhere in the analysis was in the data for the most distant grouping for which the redshifts are 
available, one in which the quasar redshift is 1.66, and since this is well beyond the limit of positive 
identification as an association of related objects we can legitimately disregard it. When the three 
associations in the neighborhood of redshift 1.00 are added to the first four, the probability that the 
agreement between the redshift relations in all of the groups is accidental drops to about one chance in 
a billion. The results of the analysis thus verify the reality of the associations and furnish definite proof 
that there is a specific mathematical relation between the redshift of a quasar and the normal recession 
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redshift of an ordinary galaxy or radio galaxy at the same spatial distance as the quasar. 

Furthermore, these results show that the additional redshift component which is present in the quasar 
redshift is due to some physical mechanism that is specifically related to the normal recession. The 
existence of two distinct components makes any hypothesis such as that of “tired light” untenable, 
while the fixed mathematical relation between the two components rules out anything such as a redshift 
of gravitational origin which is independent of the recession. Here, then, is a case where astronomical 
observations unequivocally demand something that conventional physical theory cannot supply. This is 
not the kind of a situation so common in astronomy in which the observations merely suggest certain 
conclusions; the results of this analysis are specific and positive. 

As many prominent astronomers concede, the general lack of progress toward an understanding of the 
quasar phenomena is a clear sign that a revision of basic ideas is necessary. Now the redshift analysis 
identifies some of the specific features that an adequate theory must possess. It must provide some 
mechanism whereby galaxies explode and eject quasars; it must provide some explanation as to why 
the redshifts of these quasars include a component related to, but distinct from, the normal recession 
redshift; it must provide a means whereby this second component can be produced; and it must arrive 
at the precise mathematical relation between the two classes of redshifts that exists in the Arp 
associations. 

All of these requirements are met by the quasar theory derived from the fundamental postulates of the 
Reciprocal System. The features that the observations demand are the same features that we find when 
we apply pure reasoning to the properties of space and time as defined in the postulates. A development 
of the necessary consequences of these properties, without introducing anything from empirical 
sources, leads directly to the existence of matter, and on further extension to the existence of the 
aggregates of matter—stars, galaxies, etc.—that are the concern of astronomy. A continuation of the 
chain of reasoning shows that matter is subject to certain processes which in the course of time 
eventually culminate in explosive disintegration, resulting in phenomena observationally recognized as 
Type II supernovae. Further development of theory reveals that these supernova explosions occur 
mainly in the interiors of the oldest and largest galaxies and build up the equivalent of a pressure in 
these structures. When the pressure exceeds the restraining force the galaxy explodes, ejecting at least 
two fragments in opposite directions, one or more at a speed less than that of light, and one or more 
with a speed greater than that of light. However, the ultra-high speed fragments are subject to 
gravitation in the same manner as any other material aggregates, and their net effective speeds are 
therefore less than that of light for a considerable period of time, during which a fast-moving galactic 
fragment is observable as a quasar. 

The explosive event which is required by the theory produces exactly the kind of an association of 
three related objects—a central galaxy with a radio galaxy on one side and a quasar diametrically 
opposite—that Arp has identified in his studies. The ultra-high speed imparted to the quasar by the 
tremendous energy released in the galactic explosion results in an additional dimension of motion, 
producing a second redshift component, related to, but distinct from, the normal recession, as required 
by the observations, and the mathematical statement of that relation as derived from theory is identical 
with the relation between the measured values. 

As brought out in Quasars and Pulsars, this one-to-one correspondence between the theoretical 
deductions and the observational results is maintained throughout the entire range of the quasar 
phenomena. In this connection, it should be noted that the difficulties which conventional theory is 
having with the quasars—those difficulties that have made “quasar” almost synonymous with 
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“mystery”—are not due to a lack of knowledge about these objects, but to too much knowledge. It is 
easy enough to fit a theory to a few bits of information, and the scientific community currently claims 
to have a sound theoretical understanding of a number of phenomena about which very little is actually 
known. But, as Harlow Shapley remarked some years ago, facts are the number one enemy of theories, 
and a great many facts about the quasars have been accumulated. As a consequence, orthodox theory is 
currently in a position where any explanation that is devised to account for one of the observed features 
of the quasars is promptly contradicted by some other known fact. Against this background, the 
complete agreement between the new theory and the observations is all the more meaningful. 

Some of the features of the account of the origin and nature of the quasars derived from the Reciprocal 
System of theory are in conflict with current thought, to be sure. For example, present-day theory sees 
no way in which the forces necessary to eject a galactic fragment can be built up within a galaxy. 
“Obviously a normal assemblage of stars cannot be hurled about like a snowball,” says Arp. But this 
merely reveals a weakness in current thought, as the observational evidence now available makes it 
almost certain that fragments are ejected under some circumstances; that is, they are hurled about like a 
snowball. Current astronomical literature is full of references to, and hypotheses dependent upon, 
ejection of “assemblages of stars” from galaxies. In explaining how this is possible, and indeed 
inevitable in the normal course of galactic evolution, the Reciprocal System is simply filling an existing 
conceptual vacuum. 

Similarly, current scientific thought rejects the possibility of speeds in excess of that of light, although 
the investigators who are studying the “tachyon” hypothesis are questioning this dictum because they 
recognize the same point that became evident in the course of the present study; that is, the limit is 
imposed by theory, not by established facts. The only factual evidence available simply shows that a 
greater speed cannot be imparted to a material object by a particular kind of a process. This evidence 
does not indicate whether the observed limitation applies to the possible speed or to the capabilities of 
the process, and the conclusions of the Reciprocal System, which support the latter view, are equally as 
consistent with the evidence as the currently favored interpretation. When the observations from other 
areas are examined carefully it will likewise be seen, as in the foregoing examples, that the conclusions 
reached by the new theory are consistent with all of the definitely established facts, even though some 
of them are in conflict with currently accepted theories or assumptions. 

For the benefit of those who are reluctant to take such a seemingly drastic step as giving credence to a 
theory which involves motion at speeds greater than that of light, it may be well to point out that as 
long as some major change in basic theory is required in order to bring it into harmony with present- 
day knowledge—a need that is now widely recognized in astronomical circles, and has been definitely 
confirmed by the redshift analysis just discussed—the kind of a change that will disturb existing 
physical ideas the least is one such as this which applies only to the far-out regions in which difficulties 
of one kind or another are being experienced. Of course, in the long run there is no choice. Physical 
theory must conform to the way in which the universe actually behaves, whatever that may be. But for 
those who dislike making major changes there may be a certain amount of consolation in the fact that 
while the introduction of ultra-high speeds into the theoretical structure, as required by the concept of a 
universe of motion, revolutionizes our view of some of the less familiar phenomena such as the 
quasars, it leaves the great bulk of physical theory untouched. 

As mentioned earlier, there have been two recent attempts to confirm the cosmological hypothesis as to 
the location of the quasars by means other than comparing the redshifts of presumably associated 
objects. One of these was by Bahcall and Hills ( Astrophysical Journal, Feb. 1, 1973), who compared 
redshifts with brightness and arrived at results that were summarized in a news report as follows: “The 
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point is simply that, by and large, quasars with large redshifts seem dimmer than those with small 
redshifts, just as we would expect if they are farther away.” This is, of course, valid evidence against 
the “local” hypothesis, which asserts that the quasars are in, or have been ejected from, our own or 
some nearby galaxy, but it does not favor the cosmological hypothesis over the “intermediate” 
explanation arrived at observationally by Halton Arp and theoretically from the postulates of the 
Reciprocal System. On this intermediate basis the quasars with large redshifts are farther away —much 
farther away—even though not nearly as far away as the cosmological hypothesis would put them. 

While the controversy over the related subjects of the nature of the quasar redshifts and the location of 
these objects in space has occupied the center of the stage during the past three years, the discovery of a 
number of additional quasars with very large redshifts is actually more important, both as a significant 
increase in observational knowledge and as a further confirmation of the theoretical conclusions 
reached by application of the Reciprocal System of theory. 

At the time the book Quasars and Pulsars was published, only one quasar redshift that exceeded the 
normal limit of 2.326 by any substantial amount had been reported. As pointed out in that work, the 
2.326 redshift is not an absolute maximum, but a level at which conversion of the relative motion of the 
quasar to a different status, which it will ultimately assume in any event, can take place. Hence the very 
high value, 2.877, attributed to the quasar 4C 05.34 either indicated the existence of some process 
whereby the conversion that is theoretically able to occur at 2.326 is delayed, or else was an erroneous 
measurement. Inasmuch as no other data bearing on the issue were available it did not appear advisable 
to attempt to decide between the two alternatives at that time. 

In the meantime some additional quasar redshifts above the normal limit have been measured, and the 
theoretical situation has been clarified. The new measurements give redshifts of 2.69, 3.40, and 3.53, 
for the quasars PHL 957, OH 471, and OQ 172, respectively. These observations confirm the existence 
of redshifts in the range between 2.326 and the absolute maximum, and the fact that all of the high 
values are much above the normal limit points at once to the nature of the process that is involved. 

Because quasars with lower redshifts are less distant and therefore more readily detected, other things 
being equal, a quasar with a redshift only moderately above 2.326 is more likely to be found than one 
with a redshift much above this figure, if there is a continuous distribution of redshifts throughout this 
range. The fact that the only ultra-high redshift known in early 1971 was far above any value 
previously measured was merely suggestive of some departure from a continuous distribution, but 
when the next three discoveries also involved redshifts substantially above the normal limit it became 
rather obvious that these unexpectedly high values were not chance results. The maximum normal 
redshift can be increased slightly above 2.326 by random motion in three-dimensional space 
superimposed on the motions of the recession type to which the 2.326 limit applies, and the tabulation 
by Burbidge and O'Dell , Astrophysical Journal, Dec. 15, 1972, lists two such values, 2.36 and 2.39, for 
the quasars 4C 25.5 and 5C 02.56, respectively. The latter is apparently a rather peculiar object, and its 
redshift may be abnormal, but in any event, its excess of about .06 is probably close to the maximum 
that random motion can be expected to contribute. The observational data now suggest that there are no 
redshifts at all in the range just above 2.39; that is, the process which enables the recession to exceed 
the normal limit involves a jump to a considerably higher redshift level. 

On this basis a continuation of the normal z + 3.5 redshift pattern beyond 2.326 is ruled out, and a 
process that modifies the 3.5 coefficient of the second redshift component is required. Once we arrive 
at this conclusion it is immediately obvious how this modification can occur. It should be understood 
that the change which takes place at what has been called the conversion point is not a physical process 
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affecting the quasar itself; it is a change in the observed character of the quasar motion relative to our 
location in space. Before the conversion point the relative spatial speed of the quasar is less than unity 
(the speed of light) by reason of the retardation due to gravitation. Beyond that point the gravitational 
effect disappears, the relative spatial speed assumes the maximum value of unity, and further change of 
relative position takes place in time only. But since the gravitational effect does not vanish 
immediately, this is not a knife-edge transition, and the effective spatial speed can therefore exceed the 
normal limit by a small amount. 

An unfamiliar process such as this change in the apparent nature of the relative motion can best be 
explained by means of an analogy. For this purpose, let us consider the behavior of sunlight at the 
horizon. Inasmuch as light is normally propagated in straight lines, the horizon constitutes a limit 
(analogous to the 2.326 redshift) beyond which the sun disappears from our view (analogous to the 
disappearance of the quasar when the spatial speed reaches unity) if the light continues to move in the 
normal straight line pattern. But under certain circumstances, the light is refracted by the atmosphere, 
and by virtue of this refraction process (analogous to the special conditions that exist at the 2.326 limit) 
we are able to see the sun for a limited period of time after it sinks below the horizon (this is analogous 
to being able to observe a quasar for a limited time, and distance, beyond that corresponding to the 
2.326 redshift). 

This additional recession beyond the normal limit necessarily involves an increase in the second term 
of the quasar redshift expression. But the quantity 3.5z' /2 cannot exceed 2.00, for reasons explained in 
Quasars and Pulsars, and the required increase in this term must therefore be accomplished by a 
change in the numerical coefficient. This coefficient is not fixed; the normal value 3.5 is merely the 
result of probability considerations which divide a total of 7 equally between the two dimensions of the 
explosion-generated motion. When some other factor intervenes, such as the arrival at the 2.326 limit, 
where the only alternative to disappearance of the quasar is alteration of the probability distribution, the 
latter takes precedence; that is, when we can no longer see the quasar in the usual manner, if there is 
any other way in which we can see it, we will do so. Instead of the normal 314-314 distribution, the 
division then becomes 4-3, 4 1 /2-214, 5-2, etc. This is the inverse of the modification of the distribution 
of the 7 total units which gives rise to the absorption redshifts of the quasars that are still below the 
2.326 limit. In that case the effective factor is reduced below the normal 314 value to enable the quasar 
to absorb more energy in a greater speed, whereas in the situation now under discussion the factor is 
increased above the normal 314 value to enable delaying the conversion to an unobservable state. 

On the foregoing basis, the redshift of a quasar follows the regular z + 3.5z" pattern up to the normal 
limit at 2.326. At that point it jumps directly to a higher value corresponding to a greater distribution 
factor (hereafter designated as F), the normal recession remaining at .326. The possible redshifts 
immediately after the readjustment (that is, before any further outward movement of the quasar has 
occurred) are compared with the observed ultra-high redshifts in the following tabulation. All of the 
calculated values may be modified to a small degree by random motions of the kind previously 
mentioned. 


Table 1: ULTRA-HIGH REDSHIFTS 


F 

Calculated 
(zero z 
increment) 

Observed 

Indicated 

Increment 

Quasar 

4.0 

2.61 

2.69 

.08 

PHL 957 
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F 

Calculated 
(zero z 
increment) 

Observed 

Indicated 

Increment 

Quasar 

4.5 

2.90 

2.88 

- 

4C 05.34 

5.0 

3.18 




5.5 

3.47 

3.40 

? 

OH 471 


3.47 

3.53 

.06 

OQ 172 

6.0 

3.75 





After the readjustment it is possible to observe a further slow increase of the redshift (analogous to 
seeing the sun below the horizon) which results from a continuation of the normal recession only. 
When this recession increment is large enough (probably somewhere between .05 and .10) it initiates 
the conversion process and the quasar disappears. In the interim the observed redshifts exceed the 
tabular values calculated on the basis of a zero increment by the amount of the actual increment. 

It should be emphasized that the jump from F = 3.5 to a higher value does not, in itself, involve any 
increase in distance. For example, a quasar with z = 3.18 (F = 5.0) is at the same location immediately 
after the readjustment as a quasar with z = 2.326 (F = 3.5). Inasmuch as the subsequent recession 
increment is limited to a very small amount, it follows that all quasars with z = 2.326 and above are at 
approximately the same spatial distance. This is the explanation of the seeming inconsistency involved 
in the observed fact that the brightness of the quasars with ultra-high redshifts is comparable to that of 
the quasars in the z = 2.00 range. 

Although random motions and possible observational inaccuracies introduce some uncertainties, the 
tabulated figures enable us to draw some tentative conclusions as to the size of the recession increment, 
and consequently the progress which each of the observed ultra-high redshift quasars has made toward 
the conversion point. The .08 excess in the observed redshift of PHL 957 suggests that this quasar is 
quite far advanced and is nearing the point of conversion, whereas the lack of any increment in the 
redshift of 4C 05.34 shows it to be in an earlier stage, not much beyond the normal limit. OQ 172 is in 
an intermediate condition, while the status of OH 471 is uncertain. 

A further check of redshift theory against observation is possible because absorption redshifts have 
been measured for two of the ultra-high redshift quasars. On the basis of the theory developed in 
Quasars and Pulsars, the magnitudes of the possible absorption redshifts at zero recession increment 
can be calculated by replacing the factor F applicable to emission with successively lower values. This 
mechanism involving a change in F operates in the same manner both above and below the normal 3.5 
factor. The theoretical redshifts of the two quasars, calculated in this manner, are compared with the 
observed values in the following tabulation. Some additional values were reported for PHL 957, but 
these were characterized by the observers as less than “probable,” and they have therefore been 
omitted. 
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Table 2: ABSORPTION REDSHIFTS 


F 

Calculated 

Observed 



4C 05.34 

PHL 957 

4.5 

2.90 

2.88 




2.81 


4.0 

2.61 

2.59 

2.66 

3.75 

2.47 

2.47 


3.5 

2.33 


2.31 

3.25 

2.18 

2.18 

2.21-2.23 

3.0 

2.04 


2.07 

2.75 

1.90 

1.86 


2.5 

1.76 

1.78 



The 4C 05.34 measurements (Bahcall and Goldsmith, Astrophysical Journal, Nov. 15, 1971) include 
one value 2.81 for which there is no theoretical counterpart. Aside from this, the correlation with the 
theoretical figures is very impressive. The other seven observed redshifts agree with the calculated 
values within an average deviation of less than .02, which is comparable to the close correlation in the 
figures for the only other equally extensive system thus far located, that of PKS 0237-23, which was 
discussed in Quasars and Pulsars . 

There are no unexplained redshifts in the “probable” list for PHL 957. The lower measurements for this 
quasar agree with the theoretical values within the range of deviation that can be explained by random 
motions, as is to be expected since there is (by definition) no recession increment at or below the 
normal limit. The deviation of the one absoiption redshift observed in the range between 2.326 and the 
emission value is about double the average deviation in the lower range, indicating that there is 
probably a recession increment here, instead of, or in addition to, random motion. This lends support to 
the conclusion expressed earlier that the .08 excess in the PHL 957 emission redshift is evidence of a 
recession increment, and that this quasar is therefore in a relatively late stage. 

It is also evident that these absorption data confirm the validity of the theoretical explanation of the 
nature of the ultra-high emission redshifts. The continuity of the absorption redshift pattern all the way 
from F = 4.5 to F = 2.5 shows that the redshifts above the normal limit do, in fact, result from 
modification of the distribution factor F in the manner specified, while the agreement between the PHL 
957 values and those for 4C 05.34 verifies the theoretical finding that the increase in the normal 
recession beyond 2.326 is limited to a relatively small increment. The following comment from the 
Burbidges in their book Quasi-Stellar Objects (1967) is prophetic: 

We have gone into considerable detail in describing the absorption lines in the spectra of 

QSO's, because these may in the end provide more clues for solving the problem of the 

nature of the QSO's than do the emission lines. 
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One of the reports of observations made on PHL 957 includes the comment that the most striking 
feature of the absorption spectrum of this quasar, a ’’very broad line,” corresponds to z = 2.309. This is, 
of course, the normal limiting value 2.326 with a small random motion modification, and it is not 
surprising that it is prominent. It is somewhat surprising, however, that this value does not appear in the 
list of observed absorption redshifts for 4C 05.34, and it will be of some interest to see if it shows up 
when further observations of this quasar are made. This absence is all the more striking in view of the 
presence of so many redshifts at intermediate factors (3.25 etc.). Previous studies of absoiption 
redshifts reported in Quasars and Pulsars indicated that these intermediate factors are normally 
encountered only at the lower end of the range of values (the high energy end). The PHL 957 redshifts 
conform to this general rule, but the intermediate values are prominent throughout the entire redshift 
range of 4C 05.34. However, the great spread of these absorption redshifts—all the way from factor 4.5 
down to 2.5—shows that this quasar is literally blowing itself apart, and this no doubt accounts for the 
multiplicity of redshifts, as in such a violent environment almost any possible situation will be realized. 

In case there is any question as to why this quasar (4C 05.34) is the one that is apparently nearing the 
time when it will be so badly disintegrated that it will cease to exist as a physical object, while PHL 
957 is apparently the one that has progressed farthest toward the point where its relative motion will 
convert to the zero time datum and the quasar will become unobservable, it should be explained that 
two different processes are involved. The ultimate demise of the quasar is simply a matter of age. 
When the great majority of the stars that constitute the fast-moving galactic fragment that we call a 
quasar have reached the age limit of matter and have individually disintegrated, the quasar ceases to 
exist as such, irrespective of where it may be at that time. On the other hand, the disappearance of the 
quasar at the conversion point, the point at which its motion relative to our location in space changes 
character, is a matter of distance, and it is dependent on both the initial location, the scene of the 
galactic explosion, and on the amount of time during which it has been receding since that initial event. 
A quasar that originated at a distant location may therefore reach the conversion point in somewhere 
near its original condition, whereas one that originated nearby may disintegrate before it ever arrives at 
the point of conversion. The disintegration, unlike the conversion, is a definite physical event. When 
PHL 957 passes out of our ken it may still be observable from some other galaxies that were closer to 
the scene when the original explosion that produced this quasar occurred, but when 4C 05.34 is reduced 
to debris its existence as a quasar will have terminated. 

Aside from the measurements on PHL 957 and 4C 05.34, the new absorption redshift data accumulated 
during the three-year period under consideration have been confined mainly to values comparable to 
the emission redshifts. However, two measurements that have been reported for the quasar PKS 
0812+02 are of special interest because this is the first quasar with a redshift below 1.00 for which a 
clear-cut comparison of a series of observed absorption redshifts with the corresponding theoretical 
values could be made. As indicated in the following tabulation, two of the possible steps below F = 3.5 
have been activated in this quasar, making it possible to demonstrate more conclusively that the 
absorption redshift theory which is here being discussed is applicable to the lower redshift ranges as 
well as to the higher values. 
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Table 3: ABSORPTION REDSHIFTS - PKS 0812+02 


F 

Calculated 

Observed 

3.5 


.402 (em) 

3.25 

.374 

.384 

3.0 

.346 

.344 


Another new development in the redshift area since the date of the previous publication is the discovery 
of an absorption redshift in the radiation at radio frequency from the quasar 3C 286. This has generated 
considerable interest because of an impression in Borne quarters that the radio absorption requires an 
explanation different from that applicable to absorption at optical frequencies. Brown and Roberts, who 
made the original observations, conclude that the redshift is due to absorption by neutral hydrogen in 
some galaxy lying between us and the quasar. Since the absorption redshift is about 80 percent of the 
emission redshift of the quasar, they regard the observations as evidence in favor of the cosmological 
redshift hypothesis. (This is the second of the two cases in which attempts have been made to bolster 
the cosmological hypothesis by means other than the usual correlations between the redshifts of 
presumably associated objects.) 

On the basis of the Reciprocal System of theory the radio observations do not introduce anything new. 
The absorption process that operates in the quasars is equally applicable, according to that theory, to all 
radiation frequencies, and the existence of an absorption redshift at radio frequencies has the same 
significance as the existence of an absorption redshift at optical frequencies. Furthermore, the values of 
the radio redshifts are subject to the same considerations as those of their optical counterparts. The 
emission redshift of 3C 286 is .849. Calculation by the method explained in Quasars and Pulsars, and 
utilized in deriving the theoretical redshifts earlier in these pages, establishes the first three possible 
absorption redshifts below the emission value for a quasar of emission redshift .849 as .79, .735, and . 
68. As the observed value of the radio redshift is .69, the agreement with theory is complete. 

At the time Quasars and Pulsars was released for publication, the available absorption redshifts, other 
than those in the immediate vicinity of the emission values, were confined to the range of redshifts 
which we may call the normal high redshift region, just below the normal limit at 2.326. The results of 
the comparison between these data and the calculated values were summarized in the book as follows: 

Although the amount of observational information available for correlation with the 
theoretical deductions is small, the agreement is so close that it constitutes a rather strong 
case in favor of the theoretical development. 

As demonstrated in the foregoing paragraphs, the additional measurements reported during the past few 
years have enabled extending these correlations to a much wider field—to the ultra-high redshift region 
beyond the 2.326 limit, to the relatively low redshift region below 1.00, and to the radio frequency 
region. Inasmuch as the agreement between the theoretical and observed values is equally as 
satisfactory in these new areas as in the redshift region covered in Quasars and Pulsars, the “rather 
strong case” has become very much stronger. As matters now stand, it is almost as conclusive as the 
results of the analysis of the redshifts in Arp’s associations. Taken together (and they must be 
considered together, as they are based on the same conceptual foundations and the same mathematics) 
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they should be decisive. 

One of the important results of the application of the Reciprocal System of theory to the quasars is the 
finding that there are two distinct classes of radio-emitting quasars with quite different properties, 
separated by a long radio-quiet period. The internal activity of a Class I quasar, one that has just 
recently (in the astronomical sense) been ejected from the galaxy of origin, results mainly from the 
energy imparted to it by the galactic explosion in which it originated. When this activity subsides the 
quasar enters the radio-quiet period. Later, its constituent stars begin to arrive at their age limits, and 
explosions of these stars renew the internal activity. As soon as this is sufficiently energetic, radio 
emission resumes on the Class II basis. 

The most distant quasars now known are all Class II objects, as the Class I quasars are not currently 
observable at these immense distances. Below a redshift of about 1.00, however, both classes are 
present, and in order to distinguish one from the other it is necessary to utilize some measurable 
properties in which there is a systematic difference between the values applicable to the two classes of 
objects. Ultimately it should be possible to establish such lines of demarcation from pure theory, but for 
the present this must be done empirically, and tentative criteria were defined in Quasars and Pulsars on 
the basis of the magnitude of the radio flux and the U-B color index. The additional information 
accumulated in the intervening three years now makes it possible to review this situation with the dual 
objective of increasing the accuracy of the lines of demarcation between the two quasar classes and at 
the same time demonstrating the agreement between theory and observation that exists in areas not 
covered in the earlier publication. 

It will be convenient to begin this review with a consideration of the limitations to which the 
occurrence of absorption redshifts in the quasars is subject. From theoretical premises we have 
previously deduced that the absorption which gives rise to the absorption lines in the quasar spectra 
takes place in concentrations of material thrown out in the course of internal explosions in these 
objects. No absorption exists, therefore, until the explosions occur on a sufficiently large scale. As 
noted earlier, this point is not reached until the quasar is somewhere in the radio-quiet stage, while it is 
evident from the nature of the requirements for the production of multiple absorption redshift systems 
that multiplicity will not appear until a still higher level of activity is reached. On the basis of this 
evolutionary pattern we can deduce the following rules regarding the occurrence of absorption 
redshifts: 

1. Class I quasars have no absorption redshifts. 

2. Absorption redshifts approximating the emission values are possible throughout most of the 
radio-quiet region, as well as in the Class II quasars. 

3. Absorption redshifts differing from the emission values by more than the amount that can be 
attributed to random motion are possible only in Class II quasars and relatively old radio-quiet 
quasars. 

A review of the absorption redshifts listed in the compilation by Burbidge and O'Dell was carried out 
for the purpose of testing the validity of these rules. In order to maintain a continuity with the 
correlations between theory and observation that were presented in the previous publication, the radio 
and optical data utilized in the current analysis were taken from the same sources as before, and the 
same limiting values were applied in determining the class of quasar. 

On this basis there is no violation of Rule 3, but three of the 29 quasars with absoiption redshifts 
appearing in the reference tabulation are in violation of Rule 1. This is, of course, too large a 
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project the objective of which was to produce a substance with a very short solution time, that is, one 
that would go into solution very rapidly. And they succeeded very decidedly. They produced substances 
with shorter and shorter solution time until eventually they were able to synthesize a substance with a 
negative solution time, one that went into solution somewhat before it was placed in the solvent. 

Now, I imagine you can readily understand that that led to some very interesting practical applications. 
For example, it enabled the construction of an instalment to measure willpower. Obviously, the 
material would not go into solution as long as there was any doubt about whether it would or would not 
be placed in the solvent. So that the maximum possible theoretical negative solution time could only be 
developed by a person with strong willpower, one whose determination was such that once he had 
decided upon putting the material in the solvent, he would be sure to carry out the operation. On the 
other hand an individual who’s hesitant or undecided would only be able to develop a fraction of the 
possible negative solution time. So that by a proper calibration of the instrument the measurement of 
negative solution time could be interpreted in terms of willpower. 

Now you can see that that instalment would have a wide application. For instance, it was not only a 
valuable tool for measuring willpower, but it also enabled a quick and accurate diagnosis of 
schizophrenia. A person with a split personality would naturally have two different levels of willpower. 
So that when he was tested with the instrument, there would be a period of time during which one 
portion of the material would go into solution, while the other portion remained undissolved. Now that 
was not only a valuable diagnostic tool: it also enabled the investigators to discover some different 
types of the affliction that were previously unknown to the psychiatrists. For instance, there was 
horizontal schizophrenia. In that type, one layer of the material dissolved, while another layer remained 
undissolved. And then there was vertical schizophrenia, in which the same difference was noted 
between right and left halves of the container. And then there was mixed schizophrenia, in which the 
undissolved material was scattered at random throughout the solvent. 

Now, Asimov goes on to describe a considerable number of other applications of a similar nature; but 
these that I have given you are all that we need for present purposes, because what we’re interested in 
is the structure of the story. As Asimov himself explains in his discussion of the story, there is only one 
assumption contrary to fact introduced into that story. Everything else is strictly according to Hoyle, 
and the lines of reasoning are sound. So that what we have here is the kind of thing that I have been 
talking about, a situation in which ninety-nine percent of all what goes into the story is correct, but the 
whole thing turns out to be nothing but entertaining nonsense, and it culminates in such absurdities as 
vertical schizophrenia. 

I have illustrated that staicture of the story in the diagram that has been passed out. You will note that 
the one contrafactual assumption is identified by letters, and then the lines of reasoning lead out to the 
successive conclusions. 

The astronomer’s structure of the universe is exactly the same kind of structure, except that they 
introduce many assumptions contrary to fact, and their universe, the structure of their universe is 
therefore much more complex. When I talk about structure in that connection, what I am actually 
talking about, of course, is the framework of the structure. The astronomical universe includes many 
entities and processes, such as stars, planets, galaxies, and so on, that have to enter into any version of 
the structure. But those entities and processes are like the side panels and ornamentation on a building. 
They’re just hung on to whatever framework may exist. And it’s the framework that determines the 
character of the staicture. It’s that framework that I have indicated here. 

I have shown the assumptions contrary to fact by letters, just as in the lower diagram, and from them 
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the lines of reasoning, generally sound, lead out to the numbered conclusions, with arrows showing the 
direction of the reasoning. Where the numbered conclusions refer to entities or processes that are 
totally non-existent, I’ve also shown the names. Those numbered conclusions that are not accompanied 
by names refer to entities or processes that actually do exist, but that differ in some significant way 
from the description that we get from the astronomers. For example, over on the right of the diagram, 
conclusion number nine refers to what are known as X-ray stars: they are discrete sources of X-ray 
emission in the galaxy. Those are actually binary star systems as the astronomers say they are. But one 
member of each binary system is a quite different object from the one that’s portrayed by the 
astronomers, and the process by which the X- rays are emitted is totally different. 
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There’s one more feature of the diagram as a whole to which I want to call your attention before I start 
tracing the lines of development. And that is the cumulative effect of more of these assumptions 
contrary to fact. If you look over on the upper left of the diagram, you will see that the numbered 
conclusions there are subject to the effects of only one of these contrafactual assumptions, and as a 
result none of those is listed as totally non-existent. Actually, some of those conclusions are wild 
enough in themselves, as we’ll see when we come to look at them individually, but the real dillies are 
over on the other side of the diagram, where the effects of three, four, or five of these contrafactual 
assumptions converge. 

The first of the assumptions contrary to fact to which I want to call your attention, the one marked A on 
the diagram, is the assumption that the basic entities of the universe are elementary units of matter. 
That assumption seemed very reasonable when it was first made. But we now know definitely and 
positively that it’s wrong, because we now know that there are processes whereby matter can be 
converted to non-matter and vice versa. And obviously, that means that matter cannot be basic. For 
example, radiation is not a form of matter, and matter is not a form of radiation. But matter can be 
converted to radiation. Consequently, it necessarily follows that both matter and radiation must be 
forms of some underlying entity, some common denominator, we may say. That’s not a question of 
opinion or judgment; that’s a necessary consequence of the observed facts. The relevance of that point 
in this present connection is that it sets a limit on the extent to which units of matter can be subdivided 
into simpler units of matter. For example, if we start with a rock and examine its structure, we find that 
it is composed of identifiable material sub-units that we call molecules. But if we continue that process, 
we eventually come to a material unit that is clearly not elementary, but for which we cannot find any 
sub-units. 

The logical conclusion then is that we have arrived at the point that we know exists, the point where the 
material unit is not composed of material sub-units, but is composed of the common denominator, 
whatever that may be. That’s the logical conclusion. But the physicists and the astronomers cannot 
accept that logical conclusion, because they are committed to assumption A which says that the basic 
units are units of matter. Consequently they have to go out and invent the units that they cannot find. 
That is the essence, the basis of the quark hypothesis, number one on the diagram. Many prominent 
scientists have recognized the fallacies in the quark hypothesis. Werner Heisenberg, for instance, was 
very critical of it. And he also recognized the necessity for a common denominator between matter and 
non-matter. He suggested that it might be energy; but he admitted that he couldn’t see how energy 
could meet the requirements. 

In a universe of motion the common denominator is, of course, motion. But strangely enough, these 
scientists who have been so able to see the shortcomings of the quark hypothesis have not usually seen 
that exactly the same considerations apply to the particles that are supposed to be constructed of quarks 
—the hypothetical constituents of the atom. No one has been able to find them either. Of course the 
situation has been confused to some extent in this case by the practice of calling those hypothetical 
constituents by the names of observed particles. But, as I pointed out in my talk at the conference last 
year, that practice is totally unscientific. 

Identity cannot be established by similarity in names. It has to be established by identity of the 
descriptions. In scientific terms, two entities are identical in nature if all of their properties coincide. If 
the bird that we see quacks like a duck and swims like a duck, and so on all the way down the line, then 
it’s a duck. If it crows like a rooster and can’t swim, then it’s not a duck. It doesn’t make any difference 
how many people insist on calling it a duck, or how nice it would be for somebody’s theories if it were 
a duck—it still isn’t a duck. 



The Mythical Universe of Modern Astronomy 


5 


The same identical principle applies to these particles. The observed neutron, for instance, is an 
unstable particle: it has a life of less than fifteen minutes. And it’s gregarious: it has a strong tendency 
to combine with almost anything that comes along. The hypothetical neutron constituent of the atom, 
on the other hand, has to be stable. And it has to maintain its identity even in places where the tendency 
toward combination is very strong. The pure fact is that they are two totally different particles. Of 
course, the theorists tell us, the neutron is an accommodating thing, and if we put it in the atom, it will 
accommodate their theories by becoming stable and by discontinuing this awkward habit of combining 
with other things. But that’s pure nonsense. That’s in the same category as saying that if we throw the 
rooster in the water he will quack and start swimming. 

The situation with respect to the other hypothetical particles in the atom is no different. In fact Herbert 
Dingle tells us that we can’t even imagine a particle with all of the properties that are required of the 
hypothetical electron constituent. But with these imaginary particles (number two on the diagram) the 
theorists have constructed an imaginary atom (number three). 

But even with all of the leeway that they have had for making assumptions as to the properties of these 
particles of which they wanted to build an atom, they could not construct a plausible theory without 
making another assumption contrary to fact, the one marked B on the diagram. That is the assumption 
that the atom does not conform to the normal laws of physics. That’s a drastic assumption, and because 
of that drastic assumption the people who put this structure together in the first place, have had to make 
the admission that their atom is not a real particle—that’s number four on the diagram. As Heisenberg 
puts it, “It is in a way only a symbol.” Irwin Schrodinger tells us, “If the question is asked, do the 
electrons actually exist on these orbits within the atom, the answer has to be a decisive no.” And 
Heisenberg specifically cautions us that we must not think that the physicists’ atom is a material 
particle in space and time that exists objectively in the same sense that stones and trees exist. Then 
what sense does it exist in? Well, he tries to explain that, and he says this: “The atom of modern 
physics can only be symbolized by a partial differential equation in an abstract multi- dimensional 
space.” Now when we translate that from the professional jargon of the physicist to the vernacular, we 
find that it says exactly the same thing that I have been saying. The physicists’ atom is an imaginary 
atom constructed of imaginary particles. And in this connection I want to point out that these people 
that I have been quoting are not scientific heretics like the present speaker. They are eminent members 
of the group that puts this thing together in the first place. When the present-day physicist wants to 
apply quantum theory to his problems, it is Schrodinger's wave equation that he tries to solve. Now 
when he gets into difficulties, it’s Heisenberg’s principle of uncertainty that he calls on to get him out 
of those troubles. 

In order to go any farther along this line of development that I have started tracing, the astronomers 
have had to make still another assumption contrary to fact: like the first two, this one was borrowed 
from the physicists. It’s their assumption as to the nature of the process whereby energy is generated in 
the stars. The physicists’ attitude on this subject has never changed. They have contended from the very 
first that whatever the most energetic process known to them might be, that must be the stellar energy 
generation process, regardless of how much evidence might exist in any other field of science. The fact 
that they have had to change their ideas as to the nature of that process twice already, the last time 
under very embarrassing circumstances, has not changed their attitude in the least. Today there is ample 
astronomical evidence that their present assumption (assumption C) is wrong, just as there was ample 
geological evidence in the nineteenth century to show that their then current assumption was wrong. 
But the physicists are no more willing to listen to the astronomical evidence today than they were 
willing to listen to the geological evidence during the long and acrimonious dispute with the geologists 
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in the nineteenth century. And since the astronomers are not willing to put up with the kind of fight that 
the geologists did, they have ignored or rejected the evidence from their own field, and have 
accommodated their evolutionary theories to the physicists’ assumption C. I will have some more to 
say about the astronomical evidence when we come back to this side of the diagram and start up the 
line toward conclusion fifteen. But for the moment I want to continue along the original line of 
development. 

The first conclusion that is derived from assumption C is the conclusion that the supply of energy in the 
stars will eventually be exhausted—that’s conclusion five. The astronomers have then taken that 
conclusion five and put it together with conclusion three, the conclusion as to the nature of the atomic 
structure, and they have arrived at the further conclusion that the result will be a collapse of the atom. 

I said earlier that the lines of reasoning represented by the lines on the diagram are generally sound; the 
reason for putting in that qualifying word “generally” is that I have some reservations in some cases, 
and this line of reasoning leading to conclusion six is one of them. One of the results of the application 
of thermal energy to a material aggregate is to introduce additional space between the atoms or between 
the molecules of the aggregate. And if we eliminate that thermal motion by exhaustion of the fuel 
supply, it’s logical to assume that that exhaustion of the fuel supply also eliminates some further space 
in the interior of the atom that the thermal motion had nothing to do with in the first place. The 
justification for that kind of an assumption is very hard to see. Of course, some of the theorists tell us 
that when the support given by the thermal pressure is eliminated, the aggregate collapses of its own 
weight. But that is equivalent to assuming that material is heavier when it’s cold than it is when it is 
hot. And there again, that’s an assumption that’s very difficult to swallow. In the real world the atoms at 
the bottom of the pile are subject to the weight of all the overlying layers, regardless of whether they 
are hot or cold. 

In one of the books from which I and my contemporaries learned to read, there is a story about a man 
who is going home with a heavy sack of flour. (In those days, I might say, we bought flour in hundred- 
pound sacks, not in these little bits of things that they sell in the supermarkets). This man was afraid 
that the heavy weight would be too much for the horse that he was riding, so in order to relieve the 
weight on the horse he picked the flour up and held it in his arms on the way home. 

Now when we were children we laughed at that story. But now we’re presented with exactly the same 
proposition by the astronomers, in a little different language, and we’re expected to keep straight faces. 
But, after all, I suppose we’ll have to remember that what you or I may think about this situation is not 
relevant in the present connection. What we’re trying to do is to examine how the astronomers have 
arrived at these conclusions, and this is their conclusion, number six, and they have concluded, then, 
that the material of the star collapses into a weird condition that they call “degenerate matter,” in which 
all of the hypothetical space in the hypothetical atom has been eliminated and these hypothetical 
constituents are in a close-packed condition. 

Since this degeneracy starts from a condition in which the material is cold, and therefore solid, it would 
seem natural to assume that the degenerate matter should be some sort of a super-solid. But no, that’s 
not what they tell us. In some strange way it re-acquires some of the properties of a gas. Particularly, it 
acquires a substitute for the thermal motion that it can no longer have. So that then instead of cold 
matter, we have an aggregate of hot degenerate matter—that’s conclusion number seven—and they 
have identified that aggregate of hot degenerate matter with the white dwarf star—conclusion number 
eight. 

I have already mentioned number nine, which is the X-ray star. You will also note that the white dwarf, 
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number eight on the diagram, is connected with item number twenty-three: but that’s an incoming line. 
That refers to the effect of contrafactual assumption D on the white dwarf. Now this assumption D has 
an effect that is quite different in its nature from the effects of the other contrafactual assumptions that I 
am discussing. So it will be convenient to defer the effect shown by number twenty-three until we are 
ready to talk about the situation in the conclusions along the top of the diagram. 

So let’s move on then to conclusion number ten. The ersatz heat of the white dwarf is supposed to be 
radiated away in the same way as real heat, although nobody’s explained why that should be true. And 
since that’s radiated away, the white dwarf is presumed to gradually cool off, and eventually to become 
a black dwarf, a cold lifeless object that plays no further part in physical activity. These black dwarfs 
are purely hypothetical. There is no evidence whatever of the existence of any such thing. And there is 
no definite evidence that the evolution of the white dwarf is in the black dwarf direction, on the 
contrary, there is a great deal of evidence showing that some stars, and perhaps all of them, end their 
lives in gigantic explosions. 

The astronomers have had to recognize that evidence, of course, and they’ve compromised: they’ve 
decided that the small stars collapse quietly, and end their lives as black dwarfs, and the big stars 
explode. And they have identified that explosion with the observed phenomenon now as the supernova. 
That’s number eleven on the diagram. The effect of a gigantic explosion of that kind is to pulverize the 
material of the star and to eject it out into space in the form of a rapidly expanding cloud of dust and 
gas. But the astronomers have concluded, and they have some evidence to support that conclusion, that 
a residue remains at the scene of the explosion. And they have identified that residue as degenerate 
matter. But they have decided that because of the force of the explosion this matter is more degenerate 
than the degenerate matter of the white dwarfs. And in some strange way that sounds like magic to me, 
all of the hypothetical constituents of that degenerate matter are converted to neutrons. So that what we 
have left is a star composed entirely of neutrons—a neutron star, number twelve in the diagram. 

On the basis of some mathematical conclusions the astronomers have further concluded that there is a 
limit to the size of a neutron star, and they have decided that when the residue exceeds that size, the 
contraction under the influence of gravitation goes on until the surface gravity of the aggregate is so 
strong that no radiation at all can escape. What then exists, they say, is a black hole, conclusion number 
thirteen. Some theorists are not even willing to stop there. They contend that the contraction under the 
influence of gravity goes on and on until there’s nothing left from the whole star but a single point—a 
singularity, in scientific jargon (that’s conclusion fourteen). 

As you can see from the diagram, all of these bizarre conclusions as to the products of the supernova 
explosion are subject to the effects of all four of the assumptions contrary to fact that I’ve already 
mentioned. And in addition they’re subject to one more, which I’ve identified by the letter E on the 
diagram. This assumption involves some very basic issues, and I won’t be able to explain it in detail in 
the time that I have this evening, but I can say that in essence what it amounts to is an assumption that 
the astronomers understand the mechanism of gravitation, which obviously they don’t. Again I want to 
call on Dr. Feynman. He says, “No one has given us the machinery of gravitation; all we have is the 
mathematical form.” Now Dr. Feynman is evidently not familiar with the theory of the universe of 
motion, because we have given the machinery; but his statement is correct in application to the 
conventional physics that the astronomers are using. 

Now here is a little gem for your collection. “Of all the conceptions of the human mind, perhaps the 
most fantastic is the black hole. Like the unicorn and the gargoyle, the black hole seems much more at 
home in science fiction or in ancient myth than in the real universe.” If you were not told otherwise, 
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you would probably think that that came from me or from some other hard-boiled skeptic. But no, 
those are the words of Kip Thorne, one of the most enthusiastic advocates of the black hole hypothesis. 
Of course, he contends that black holes must exist anyway, no matter how fantastic they are. And after 
making that statement, he goes on to say this: “The laws of modem physics virtually demand that black 
holes exist.” That’s absolutely correct. 

The whole point of my presentation then is that all of these absurdities, the black holes and the rest of 
them, are required by the current laws of physics and the current interpretations of those laws by the 
astronomers. And that is because those laws and those interpretations have not been purged of the 
effects of these assumptions contrary to fact that I have been talking about. The black hole is not 
science fiction; it’s fictional science. The difference is that the science fiction writer knows and admits 
that he is using assumptions contrary to fact. The practitioner of fictional science either doesn’t know 
or is not willing to admit that he is doing exactly the same thing. The black hole is the astronomical 
equivalent of vertical schizophrenia. 

Moving back now to the other side of the diagram, we note that one of the results of conclusion number 
five, the conclusion as to the exhaustion of the fuel supply, is that the hot massive stars must be young 
because they are using their fuel at such a prodigious rate that the exhaustion must come relatively 
soon, astronomically speaking. This is an inherently improbably conclusion, and a great many 
astronomers have recognized that. Bart J. Bok, for instance, tells us this: “It is no small matter to accept 
as proven the conclusion that some of our most conspicuous supergiants, like Rigel, were formed so 
very recently on the cosmic scale of time measurement.” And indeed this is no small matter. What Bok 
evidently realized is that the product is inconsistent with the process. Natural building processes are 
slow and gradual. The rapid processes, the catastrophic processes, are destructive. Some new 
combinations may emerge from those processes, but they’re no more than incidental. The general effect 
of those processes is to tear down, not to build up. 

It’s generally agreed that the raw material from which the stars are formed must be diffuse matter in the 
form of dust and gas clouds, and if stars are currently forming, those must be cold clouds. The only 
known force that is capable of drawing the particles of those clouds together to form stars is 
gravitation. And because of the immense distances involved the force of gravitation is very weak, and it 
takes a long long time to operate. The formation of a star is therefore a long, slow process. And the 
initial product, because it is formed from a cold material, is a cool star, not a hot one. In order to form a 
hot massive star, another long slow process is required. So that the hot massive star cannot be young, 
it’s an old star. There is plenty of astronomical evidence to support that finding. Most of it comes from 
observation of the star clusters. Since we find that conclusion fifteen is an erroneous result of an 
assumption contrary to fact, the same considerations also apply to conclusion number sixteen, and they 
show that the astronomers have their age sequence upside down. Now they will protest that they have 
evidence to support that age sequence. But if you examine that evidence, you will find that most of it is 
evidence only of the existence of a sequence and it has nothing to do with a direction. And those items 
which do refer to the direction of the sequence contradict the astronomers’ conclusions. The most 
conclusive of that kind of evidence comes from the small clusters that are located in the galaxy, rather 
than around it. Those clusters, the galactic, or open clusters, can be divided generally into two groups. 
In one group the constituent stars resemble those of the globular clusters. In the other group they are 
more like the general run of stars in the galactic arms, such as those in the solar neighborhood. These 
clusters of both groups are all expanding at measurable rates, and their star density, the number of stars 
per unit volume, is therefore decreasing. Since there’s no reason that we know of why the initial 
conditions should be any different, it follows that the clusters with the greater average density are the 
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younger, and those with the smaller average density are the older. 

Here, then, we have something that is very rare in astronomy—an opportunity to determine the 
direction of evolution from direct observation. Now according to studies that have been made, the 
astronomer Otto Struve tells us, the average density of the group composed of the stars of the globular 
cluster type is the greater. This is therefore identified as the younger group, which is the opposite of the 
conclusions reached by the astronomers. 

Now this is not the only astronomical evidence that shows that they have their sequence upside down, 
there are quite a number of other items that I won’t be able to discuss tonight because we just simply 
haven’t enough time. But there is one item among them to which I do want to call your attention, 
because it has a particular significance. This item has to do with the age and origin of the globular 
clusters. If the stars of those clusters are old, as contended by the astronomers (conclusion number 
sixteen) then the clusters themselves are presumably old—that’s conclusion seventeen. And the 
astronomers have therefore decided that they must have been products of the original process of galaxy 
formation, and are part of the galactic structure—that’s conclusion eighteen. This view encounters 
some very serious difficulties. One of the most obvious of them is that the clusters do not participate to 
any significant degree in the galactic rotation, and that is very hard to explain if they are part of the 
galactic structure. But since conclusion eighteen is a logical result of this line of reasoning, stemming 
from assumption C, to which the astronomers are committed, they have continued to hold on to this 
conclusion in spite of all the difficulties, hoping that they will ultimately go away. 

But alongside this orthodox evolutionary view of the astronomers, there has in recent years grown up a 
new concept that contradicts the whole setup. And since that new concept is accepted quite widely in 
the astronomical profession, that profession is now in the awkward position where they, or at least a 
substantial segment of their profession, accept two contradictory explanations for the same thing. This 
new concept is the concept of galactic cannibalism. Quoting the astronomer Wallace Tucker: “The 
majority of galactic clusters are dominated by a single massive elliptical galaxy. Apparently these 
monster galaxies have eaten dozens of their smaller companions.” Now obviously, if the giant galaxies 
can swallow the spirals in their vicinity, the big spirals like ours have the capability of swallowing 
dwarf galaxies and globular clusters. And in the light of that information, the presence of large numbers 
of globular clusters surrounding every one of the major galaxies takes on a new significance. In the 
light of that information it’s evident that those globular clusters are not part of the galaxy—they’re 
external objects that are being drawn in where they can be conveniently swallowed. 

Now in that connection it’s worth noting that the motions of those clusters that are so difficult to 
explain on the basis of the astronomers’ conclusions, fit in very nicely with the cannibalism hypothesis. 
Again I want to quote the astronomer Otto Struve. He says they move “much as freely-falling bodies 
attracted by the galactic center.” Of course, on the basis of this new concept, that’s just exactly what 
they are. 

Returning now to conclusion fifteen, another one of the consequences of the astronomers’ age sequence 
(conclusions fifteen and sixteen) is that stars must be currently forming in the galaxies, because there 
are a great many of these hot massive stars in the galaxies, particularly in the galactic arms, and 
according to the astronomers’ viewpoint, those must have been formed fairly recently, and close to their 
present locations. That confronts the astronomers with a very difficult problem. As I mentioned earlier, 
the force of gravitation is capable under appropriate circumstances of pulling the particles of the dust 
and gas clouds together to form stars. The difficulty arises because those appropriate circumstances do 
not exist in the galaxies. 
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In order to enable the force of gravitation to do the job unassisted, the dust and gas clouds in the 
galaxies would either have to be very much larger or very much denser than anything that now exists in 
the galaxies. So that the astronomers, in order to maintain their theories, have had to try to find some 
auxiliary process that could work in conjunction with gravitation to produce these results. And they 
have examined quite a number of processes that they thought might work, but so far they have been 
unable to produce anything that could stand up to critical scrutiny. 

So the result is, as described by an astronomer, Simon Mitten, “The process of star formation is almost 
a total mystery.” When we correct the evolutionary direction, and turn the sequence upside down, the 
problem disappears; because on that basis there are no stars in the galaxy that are young in absolute 
terms. It’s true that on that basis the stars of the globular clusters, or of the globular cluster type, are 
younger than the hot massive stars, but that doesn’t mean that they are young in absolute terms. It does 
not preclude their having been formed in some region where the appropriate circumstances for star 
formation do exist, and having been brought into the galaxy by the capture process. 

But since the astronomers accept this conclusion that the stars are currently being formed in the 
galaxies, they have had to arrive at another conclusion, number nineteen, the conclusion that the 
galaxies are older than the stars that they contain. As it’s expressed in one textbook, “According to 
current conceptions in astrophysics, the galaxies were born first in the universe, and the stars within the 
galaxies were born afterward. The main reason for believing this to be true is the fact that stars can be 
seen forming in the galaxies at the present time out of gas and dust.” Of course, they can’t be seen 
forming, he merely means that the conditions are such that the theory says that that’s where they are 
forming. Now these ideas as to galaxy formation, conclusion twenty, are very vague. John B. Irwin 
describes them in this manner. “The Milky Way system, like other galaxies, is thought to have 
originated from a condensation or collapse of the intergalactic medium. The reason for the collapse is 
not known, and the details of the process are uncertain.” What Irwin is in fact telling us is that 
astronomers know all about the galactic formation process, except the general nature of the process and 
the details. L.H. John puts the situation into perspective in this statement: “The encyclopedias and 
popular astronomical books are full of plausible tales of condensation from vortices, turbulent gas 
clouds, and the like, but the sad truth is that we do not know how the galaxies came into being.” These 
are astronomers I am quoting, they are not scientific heretics. 

The reason for the difficulty the astronomers are having can be easily understood if it is recognized that 
their conclusions about the galaxies, number twenty-two on the diagram, are derived not only from this 
conclusion twenty, which is the result of the line of reasoning that we have been following, but also 
from a conclusion twenty-one that directly contradicts conclusion number twenty. This conclusion 
twenty-one is derived from another assumption contrary to fact. That’s the astronomers’ assumption 
that the universe, or at least the present stage of the universe, originated in a gigantic explosion, the Big 
Bang as it is called. If they applied the same reasoning that they used in determining their ideas as to 
the consequences of the supernova explosion, then the explosion that they call the Big Bang would 
have ejected one part of the material of the universe out into space at high speeds, in the form of an 
expanding cloud, while another part of the material would have been left at the scene of the explosion 
in the form of a gigantic black hole. But they are already having serious difficulties in finding some 
reason why the universe is so isotropic. And if they put a black hole out in the middle somewhere, that 
would compound the difficulties. So they conveniently ignore what they decided over on the other side 
of the diagram and on this side of the diagram they decide that the entire contents of the universe, as 
one textbook puts it, “All of the matter and all the radiation in the universe” is ejected out into space in 
the form of an expanding cloud. 
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Now the problem comes then to explain how these particles could have been moving outward at high 
speeds ever since the Big Bang as required by conclusion twenty-one, and at the same time aggregating 
into galaxies, as required by conclusion twenty. If you stop to think about that for a little bit you’ll 
understand why the astronomers are having such difficulty, and why their ideas about the formation of 
galaxies are as vague as these statements have shown them to be. 

We’ve now arrived at the point where we need to take contrafactual assumption D into consideration. 
As I said earlier, the effects of that conclusion are exerted in a manner that is somewhat different from 
those of the others. Those other conclusions that I have mentioned tear down the barriers that separate 
fact from fiction and they permit the astronomers to extend their theories into regions that do not 
actually exist. The effect of conclusion D, on the other hand, is to set up barriers that prevent them from 
extending their theories into areas that actually do exist, and they force them to invent various kinds of 
substitutes. 

The effects of this conclusion D, which is Einstein’s conclusion that the speed of light is an absolute 
speed limit, are expressed in the form of three prohibitions—number twenty-three, number twenty-four, 
and number twenty-six on the diagram. Number twenty-three decrees: “Thou shalt not think of speeds 
greater than that of light in connection with the high density of the white dwarfs and the products of the 
supernova explosions.” It is this prohibition that forces the astronomers into the strange contortions of 
thought that result in black holes and singularities. 

Number twenty-four similarly dictates, “Thou shalt no think of speeds greater than that of light in 
connection with the intermittent radiation from the pulsars.” The pulsars are number twenty-five on the 
diagram. And you note that the pulsars get a double dose: they’re subject to the prohibitions both 
twenty-three and twenty-four. The result of this double prohibition can be seen in the present state of 
knowledge in the field. According to Dr. F.G. Smith, one of the leading investigators in the area, “the 
manner in which the pulsars are produced is not understood, and little is known about the mechanism 
of the radiation.” That’s the result of being prohibited from entering the field of high speeds. 

Item twenty-six is another edict, “Thou shalt not think of speeds greater than that of light in connection 
with the quasars.” And since almost all of the observable features of the quasars are a result of speeds 
greater than that of light, the result is that the astronomers are almost completely baffled by the quasars. 
There is no better fundamental understanding of the quasars now than there was when they were first 
discovered, twenty years ago. There has been a great deal of empirical information gathered, but there 
is no understanding of that information. The general tendency in astronomical circles is to blame the 
physicists. As expressed by one prominent astronomer, Gerrit Vershuur, “the existence of quasars 
strongly suggests that we are dealing with phenomena which present-day physics is at a loss to 
explain.” Now that’s true. But the astronomers can’t evade all responsibility. They did not have to 
accept all of these contrafactual assumptions that the physicists have made. 

When the first pulsar was discovered, the regularity of the pulses suggested that they might be 
artificially created, and for a time it was fashionable to refer to them as messages from little green men. 
When more pulsars were found, it was realized that the pulsars must be natural objects, and the little 
green men were dropped. That may have been a mistake. This universe that the astronomers have 
worked so hard to construct is not of much use to us except for entertainment, because we are so 
constituted that we cannot deal physically with things that are not physical. We have to have things 
which, as Heisenberg says, exist in the same sense that trees and stones exist. But this universe that 
they have built would be a very appropriate home for the little green men, perhaps even degenerate 
little green men. 
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Five thousand years ago, the invention of writing on clay tablets by the Sumerians first enabled the 
human race to leave a permanent record of its thought and actions. But according to that record, there 
was already in existence a rather sophisticated science of astronomy. 



These principles were originally derived by a simple application of what we now 
call inductive reasoning; they were generalizations from experience. This is the 
most reliable method of arriving at general principles, fundamental or otherwise. 
Unfortunately, it is limited by the amount of empirical information available for 
analysis, and by the extent to which that analysis has been carried out. An 
inductive science therefore tends to encounter difficulties in dealing with new discoveries. In time, it 
accumulates an embarrassing backlog of unsolved problems. 


Plato s break with the 
methods of Babylonian and 
Egyptian science set the 
course of western science for 
centuries. 


The priests, who were the astronomers of the era, were not only familiar with 
elementary astronomical facts, such as the apparent motions of the sun, moon and 
planets. They were able to predict eclipses and to establish the length of the year 
to within about a half hour of its true value. The premises upon which these and 
other scientific calculations were made were the fundamentals of the science of 
that era. That is, they were the most general of the principles utilized in the 
scientific endeavors of that day. 


This was the situation that confronted the ancient sciences of Babylonia, Egypt and the Far East some 
three thousand years ago. 


The Golden Age of Greek Science 

The time was ripe for some new approach, and this was provided by a remarkable group of thinkers 
flourishing in Greece during the Golden Age of that country’s history. The source of order in the 
universe, these men said, is mind, and consequently the proper method of arriving at the governing 
principles of the universe is to apply insight and reasoning. “The intellect,” said Plato, “is our only 
means of seeing the truth.” ( Phaedo , 65-67) 

The result of the new policy was to change the emphasis of scientific inquiry and to concentrate on the 
causes of physical phenomena rather than on the phenomena themselves. Where the Egyptians saw 
only the bare fact that a rock falls if it is released from a height, the Greeks looked for the cause of the 
fall, and invented a theory to account for it. Everything has its natural place, the Greeks concluded, and 
the falling rock is merely seeking its natural place. By providing an explanation for the fall of the rock 
the Greeks remedied the deficiency that counted so heavily against the earlier inductive sciences. 
Similarly, they reasoned that while the earth is obviously imperfect, the heavens are perfect. All motion 
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in the heavens therefore takes the perfect form, that 
of a circle. It follows that the orbits of the planets 
are circular. 

Although observation and measurement were 
definitely relegated to subordinate positions in 
Greek science, they were not disregarded entirely. 

Since observation showed that the planetary orbits 
are not, in fact, quite circular, Greek astronomers 
recognized that there was an awkward discrepancy 
here. But one of the strong points of the Greek 
method of deriving scientific principles by pure 
invention is that it lends itself readily to the 
assimilation of new information by means of more 
invention: additional ad hoc assumptions. The 
discrepancy with respect to the motions was 
removed by the addition of small circles, or 
epicycles, to the planetary orbits. Then when further 
observations disclosed further discrepancies, these 
were handled in the same way, by adding more epicycles. 

Troubles with Ptolemy 

The Ptolemaic theory of planetary motions is typical of inventive theories in general. Since we are able 
to see it in the light of historical perspective, an examination of this theory gives us a good view of the 
logical status of all inventive theories. The first point to be noted is that the theory was mathematically 
correct, within the then current limits of observational accuracy. This is true of inventive theories in 
general because they are deliberately designed to fit mathematical relations already known. 

The second significant point is that the Ptolemaic theory was conceptually wrong. Its interpretation of 
the mathematics was not correct. This, too, is an inherent characteristic of invented theories. They are 
all conceptually wrong, because of the circumstances under which they originate. As many observers 
have pointed out, scientific problems do not remain unsolved because of a lack of technical competence 
on the part of those who are trying to solve them, or because the methods available for dealing with 
them are inadequate. The lack of success, where it exists, is due to the absence of some essential piece 
or pieces of information. In the days of the ancient Greeks, two such items were missing from what was 
known about the planets: the fact that the planets revolve around the sun rather than around the earth, 
and the existence of a gravitational force controlling the motions. Without these two pieces of 
information the Ptolemaic theory could never be conceptually correct, no matter how many epicycles 
were added. The point that I want to emphasize is that the same considerations apply to all inventive 
theories. If the essential information is available, it is not necessary to resort to invention; the needed 
theories can be derived inductively. If the essential information is not available, the theories that are 
invented to agree with the known mathematical relations cannot be conceptually correct. 



Despite technical improvements in the observation of the heavens, 
renaissance astronomers still continued to use strongly symbolic theories 
about celestial motions. 


Too Many Epicycles 

In view of the practically unlimited opportunities for making additional ad hoc assumptions to meet 
any situation that may arise, an inventive science never reaches the kind of a situation that causes the 
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downfall of inductive sciences. At any given time there may be a few items for which plausible 
explanations have not yet been invented, but there is never the large accumulation of unexplained 
phenomena that characterizes an inductive science that has fallen behind the progress of empirical 
investigation. However, the freedom to meet new requirements by adding more and more ad hoc 
assumptions, or epicycles, leads to a fate of a different kind. 

The time ultimately comes when such a system of theory simply has too many epicycles. 

In the meantime, even though the fundamental theories in current use are inventive, the accumulation 
of empirical information and the construction of inductive generalizations of a lower rank continues. 
Ultimately, a point is reached where the principles derived inductively are sufficiently broad in their 
scope to challenge the premises of the prevailing theories. The Greek system reached this point about 
500 years ago. Science then reverted to the inductive status, discarding inventive concepts such as the 
perfection of the heavens and the natural places of physical entities in favor of principles formulated by 
such men as Kepler and Newton through inductive reasoning from observed and measured facts. 


The New Science 

With the benefit of all the empirical information accumulated during the approximately 2,500 years 
since the demise of the earlier inductive systems of the ancient civilizations, the new inductive science 
was a vastly improved product. It scored some remarkable successes. At one time its practitioners were 
quite confident that a complete understanding of the universe was within their grasp. But here, again, 
the inherent inability of an inductive system of theory to keep pace with the progress of empirical 
discovery asserted itself. Eventually, Newtonian physics was confronted with a series of discrepancies 
for which it had no plausible answers. Another reversal of policy took place. The inductive science of 
Newton and his contemporaries was replaced by a science based on invented principles, just as the first 
inductive sciences were replaced 3,000 years earlier by the inventive system of the Greeks. 

When an idea or system of ideas gains general acceptance and becomes a familiar feature of current 
thought, its origins recede from view. It is quite likely that many a reader may be reluctant to believe 
that the basic theories of modern physics—the relativity theory, for instance—belong in the same 
category as the Ptolemaic theory of astronomy. But both are pure inventions. The originators of the 
modern theories do not deny this. Indeed, they emphasize it. Einstein, for example, saw the general 
acceptance of his theories in just the way that I have described; a victory of inventive science over 
inductive science. In his opinion, pure invention is the only way in which true fundamental principles 
can be derived. Einstein was highly critical of Newton’s attempts to derive such principles inductively. 
He said this: 

“Newton... believed that the basic concepts and laws of his system could be derived from 
experience... the tremendous practical success of his doctrines may well have prevented 
him and the physicists of the eighteenth and nineteenth centuries from recognizing the 
fictitious character of the foundations of this system.” 1 

Einstein’s own view was that the “basic concepts and laws of physics” (what I am calling the 
fundamentals) are “in a logical sense free inventions of the human mind.” 2 He elaborates this view in 
these statements taken from his book The World As I See It: 

“Since, however, sense perception only gives information of this external world of 
‘physical reality’ indirectly, we can only grasp the latter by speculative means. 
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three years. Even those conclusions that were specifically designated as “tentative” in the original 
discussion still stand. This is a graphic illustration of the great advantage of having a purely deductive 
theoretical structure that contains no empirical elements, and is therefore capable of arriving at the 
correct answers not only in the familiar regions of the universe, where factual information is plentiful 
and accurate, but also in relatively new areas where the available observational data are meager and not 
wholly reliable. 

In striking contrast, conventional physical theory has been faced with one serious problem after another 
where attempts have been made to apply it to the new astronomical areas, and recognition of its 
inability to deal with the quasars and some of the other classes of recently discovered objects has been 
growing rapidly during the past few years. One of the first to voice his dissatisfaction publicly was Fred 
Hoyle. In the George Darwin lecture given to the Royal Astronomical Society in 1968, Hoyle sounded 
a clear call for a “radical revision of the laws of physics.” As reported in the New Scientist of Oct. 17, 
1968, 

Professor Fred Hoyle was convincing about the total inadequacy of conventional physics to 
account for the behavior of many of the recently discovered objects in the universe. 

Three years later, in an article in Nature, Sept. 3, 1971, Hoyle, together with J. V. Narlikar, returned to 
the attack, and stressed the need, not only for a change, but for a major change. 

We wish to emphasize the need for a thoroughly radical assessment of the (redshift) 
problem, considering it unlikely that a satisfactory theory will be achieved by a small 
change in our concepts. 

Here are some of the more recent comments by other observers: 

Clearly, the physics of radio galaxies and quasars, the nature of the red shift, and perhaps 
fundamental physics itself are being questioned by these measurements (recent radio 
observations). (K. I. Kellerman, Physics Today, Oct. 1973) 

But physically we know the least about these peculiar objects (quasars, etc.) and they are 
the ones for which there is the greatest a priori chance that new and unknown physical 
mechanisms are at work. (Halton Arp, Science, Dec. 17, 1971) 

Physics and Astronomy: Unexpected Results May Require New Concepts. (Caption of 
article in Science, Dec. 28, 1973) 

It is believed by some that the final solution (to the energy problem in the quasars) will 
only come after astronomers have rewritten some of the laws of physics. (Simon Mitton, 
Astronomy and Space, Vol. 1) 

In these statements some of the prominent figures in the astronomical world are asserting that the 
present situation in astronomy requires a drastic modification of basic physics; not merely “a small 
change in our concepts” but something “radical” that will introduce hitherto “unknown physical 
mechanism s ” that are capable of accounting for the phenomena that cannot be explained by 
conventional theory. Now a new system of theory that meets these specifications has made its 
appearance. This theory makes only one basic change—it changes the prevailing concept of the general 
nature of the physical universe—but the necessary consequences of this one change introduce the new 
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but by reason of their inherent nature. 

Whether there is any net gain in using inventive 
theories during times when the scientific 
community would otherwise have no theories at all 
to account for some of the important observed 
phenomena is an interesting philosophical issue. 
Inventive theories are not actually necessary. The 
mathematics, which always antedate the theories, 
could be used equally well without any theoretical 
explanation. So the issue boils down to the 
question: Is a wrong explanation better than no 
explanation at all? 

There is a widespread tendency, dating back at least 
to Francis Bacon, to answer “yes.” The argument is 
that a plausible explanation, even if wrong, will 
suggest lines of further investigation that may be 
productive. On the other hand, it is easy to see that 
adhering to Aristotle’s inventive theories was a s 
logically be deduced that insistence on adhering to 
effect today. 
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Blake’s portrait of Sir Isaac Newton. The eighteenth-century physicist 
revolutionized science with his belief that out of observations of facts 
theories arise—not vice versa. 


erious impediment to scientific progress. It can 
the modern inventive theories is having a similar 


Science in Stalemate 

In any event, the fact to recognize as we approach the twenty-first century is that we have once more 
arrived at the kind of situation that developed in the Middle Ages. The currently accepted fundamental 
physical theories derived by pure invention are overloaded with epicycles. Coincidentally, the 
development of inductively-based theory has caught up with the empirical discoveries, so that the way 
is now open for a return to the firmly-based inductive type of science. 

The imminence of another policy reversal could easily be deduced from nothing more than a 
consideration of the cycle of reversals that I have described. The first inductive sciences prospered for 
thousands of years before they were overthrown by the Greek inventive science. This first inventive 
science then endured for about 2,500 years before the second of the inductive sciences, commonly 
associated with Newton, took over. The accelerating pace of science is evident in that only about four 
hundred years later this vastly improved inductive science was replaced by the second inventive 
science, the one now vogue. Almost a hundred years more have elapsed. On the basis of a continuation 
of the same accelerating trend, it would be safe to predict, even without the benefit of any additional 
information, that another reversal of policy is now due. The fundamental principles of twenty-first- 
century science probably will be those of a third inductive science—rather than the inventive concepts 
of twentieth-century physics. 

But we do not have to depend entirely on inferences of this kind. There is plenty of direct evidence 
leading to the same conclusion. The epicycles already have multiplied to the point of absurdity. 

The history of the quantum theories, for example, consists of a long series of modifications and 
conflicting interpretations which have made the theoretical structure practically unintelligible. 
Feynman, who should be in a position to assess the situation, tells us flatly, “I think I can safely say that 
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nobody understands quantum mechanics.” 5 


The Invisible Quark 

The situation with respect to atomic structure is similar. The most popular pastime in physics today is 
inventing properties by which to characterize quarks, the elusive particles of which the constituents of 
the atom supposedly are constructed. No one has ever seen, or otherwise observed, a quark, or anything 
that could be a quark. Indeed, one of the most urgent objectives of the theorists is to produce a 
plausible theory that will justify asserting that quarks are inherently unobservable. Nevertheless, we are 
told just what kinds of quarks can exist, and what their properties are: properties with such interesting 
names as color and charm. 


What’s In An Atom? 

In order to put this situation in the proper perspective, we should realize that while quarks have never 
been observed, the particles that are supposed to be constructed of quarks have never been observed 
either. Of course, these particles, the hypothetical constituents of atoms of matter, are called by familiar 
names, such as “electron.” But the properties that a particle must possess in order to play the part of the 
hypothetical electron in the atom are altogether different from those of the electron that is observed 
experimentally. There is actually no adequate justification for calling them by the same name. As 
Professor Herbert Dingle points out, we can deal with the electron as a constituent of the atom only if 
we ascribe to it “Properties not possessed by any imaginable objects at all.” 

Much the same can be said of the other hypothetical atomic constituents. The hypothetical neutron in 
the atom must be stable. The observed neutron is an unstable particle. 

The truth is that there is no definite evidence to indicate that atoms are constructed of particles of any 
kind. This may seem heretical, but actually the point is conceded by many front-rank scientists. Here, 
for instance, is a statement by Erwin Schrodinger, which says essentially the same thing in different 
words. 

“Once we have become aware of this state of affairs, the epistemological question: ‘do the 
electrons really exist in these orbits within the atom?’ is to be answered with a decisive No, 
unless we prefer to say that the putting of the question itself has absolutely no meaning.” 6 

This question of atomic structure provides a good example of the difference between induction and 
invention. Such men as Newton and Einstein recognized the difference very clearly. Newton 
emphasized that he did not employ invention, while Einstein condemned Newton’s inductive approach. 
But both procedures start in the same way—with a hypothesis—and this has confused the issue for 
many individuals. The difference lies in what happens when the hypothesis has been tested and found 
to be wrong. The Newtons then either discard the hypothesis, or modify it drastically. The Einsteins 
invent something that eliminates the discrepancy so that they can retain the original hypothesis. 

When it was first discovered that atoms disintegrate under appropriate conditions, and emit particles in 
so doing, the hypothesis that the atom is constructed of such particles was very plausible. But, as I have 
just pointed out, when this hypothesis is put to a test it fails, because the emitted particles are not 
capable of forming an atom. The inductive scientists, the Newtons, then have to abandon the hypothesis 
of an atom composed of particles, and try to formulate some other hypothesis. But the inventive 
scientists, the Einsteins, add some epicycles—they simply assume whatever is necessary to make the 
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If only one such class of objects was involved, we would have to consider the possibility that the 
objects of this class might contain a concealed motion-producing mechanism. But since three different 
classes of objects follow the same pattern, this possibility can be ruled out on probability grounds. We 
must therefore conclude that the objects of these three classes are, in fact, not moving; that is, they are 
motionless relative to the natural reference system. The reason why they have no mechanism for 
causing motion (or effective motion, in the case of the distant galaxies) is then evident. Objects that do 
not move have no need for a motion-producing mechanism. 

Each of these motionless objects that is represented in the conventional system of reference as moving 
outward at the speed of light is observed to be moving in a definite direction in that reference system. It 
can be shown, however, that this direction is a result of the manner in which the motion is coupled to 
the reference system, and is not an inherent property of the motion itself. For this purpose, let us review 
what we know about the motions of the galaxies. Since all of the distant galaxies are moving outward 
away from us, it follows that, unless our galaxy is the only stationary object in the universe, a 
hypothesis that no scientist accepts today, we must be moving outward away from all other galaxies. 
Consequently, we are moving outward in all directions. This means that our motion has no specific 
direction. Inasmuch as there is no reason to believe that our galaxy is unique in this respect, we can 
conclude that this is a general property of the galaxies, and that all galaxies (except those that are quite 
close, and are therefore subject to relatively strong gravitational forces) are moving outward without 
any specific direction. Such motion, which as magnitude only, and no inherent direction, is scalar 
motion. 

The existence of scalar motion is not recognized by conventional science. In fact, motion is customarily 
defined in vectorial terms. But the motions of the galaxies, as we observe them, are definitely scalar, 
and the information now available regarding the motions of the photons and massless particles 
indicates that these are motions of the same kind. For present purposes it is important to recognize that 
scalar motions cannot be represented in their true character in the conventional reference system. This 
limitation of the capability of the reference system is new to science, and some may find it hard to 
accept, but its existence can easily be verified by a further examination of the galactic situation. 

We can represent the motions of the distant galaxies in the usual manner, as radially outward from our 
location, only if we assume (1) that our galaxy is motionless, and (2) that each of the other galaxies has 
a specific direction of movement. But we know that both of these assumptions are false. Aside from the 
exception stated, all galaxies, including ours, are moving outward in all directions. It follows that the 
representation of the motion of any galaxy in the conventional reference system can only show the 
change of position relative to some one location in that system of reference. We take our galaxy as the 
reference location, and we see galaxy X as moving in the direction AX, where A represents our 
location. But observers in galaxy B see galaxy X as moving in a totally different direction BX, those in 
galaxy C see it moving in the direction CX, and so on. 

We may generalize the relation between scalar motion and the conventional reference system by saying 
that scalar motion can be represented in this reference system only by the use of a reference point, a 
point in the moving system that is coupled to the stationary reference system by arbitrarily assuming 
that it is motionless (from the scalar standpoint) in that system of reference. As has been indicated, the 
usual reference point for the motion of the galaxies is the position of our own Milky Way galaxy. For 
the photons and the massless particles, the reference point is the point of origin, and the direction taken 
by each individual particle is determined by chance. 

All of the objects that we have identified as motionless in the natural reference system are observed in 
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the conventional system of reference as moving outward from their respective reference points in the 
same manner and at the same speed, the speed of light. It follows that this is the relative motion of the 
two systems; that is, the natural system of reference is moving outward at the speed of light relative to 
the conventional system. 

This outward movement of the natural reference system carries all physical entities with it, the 
consequence being that objects which are motionless in the conventional reference system are, in fact, 
moving inward at the speed of light. This finding revolutionizes the problem of identifying the motion 
mechanisms. Instead of having to look for one mechanism whereby electromagnetic radiation is 
propagated, another to account for the motion of massless particles, and still another to explain the 
recession of the most distant galaxies, all that we need to do is to identify a mechanism whereby the 
atoms and particles of matter are able to move inward toward each other. This is easily done. It is true 
that the nature of this mechanism whereby matter is capable of self-generated motion has never been 
identified by previous investigators, but the existence of such a mechanism is incontestable. This 
mechanism is gravitation, a known property of matter that accomplishes exactly what is required in 
order to counterbalance all or part of the effect of the outward progression of the natural reference 
system. It moves each gravitating object toward all others. 

From the fact that the gravitational motion is the inverse of the outward motion, or progression, of the 
natural reference system, it can be recognized as an inward scalar motion. It is generally regarded as a 
force, but there is no conflict here, as force is defined in such a way (by Newton’s Second Law of 
Motion) that it is a property of a motion. Einstein’s “principle of equivalence,” the key feature of his 
General Theory of Relativity, asserts that gravitation is equivalent to a motion. On the basis of the 
findings that have been described herein, we can go a step farther and say that it is not only equivalent 
to a motion; it is a motion. But it is not vectorial motion, the only kind of motion that Einstein appears 
to have recognized. Identification of gravitation as an inward scalar motion accounts for the observed 
radial character of the gravitational force field, and eliminates the need for postulating a distortion of 
space by the presence of matter, one of the most questionable expedients employed in the construction 
of the General Theory. 

Because it is generated by a fixed relation between the two reference systems, the outward movement 
of physical objects due to the progression of the natural system always has the same magnitude: the 
speed of light. But the gravitational effect varies with the distance between the objects, the interaction 
of these two opposing scalar motions under different conditions is therefore capable of explaining a 
wide variety of results within the conventional reference systems, all the way from net speeds that 
approach the speed of light in the outward direction to net speeds that approach the speed of light in the 
inward direction. In particular, the range of speeds involved in the galactic recession, the specific 
subject of the present inquiry, is fully explained by the combination of the two oppositely direction 
scalar motions. At great distances, the gravitational attraction is weak, and the outward motion, 
observable as the galactic recession, predominates. As the distance decreases, the gravitational force 
becomes stronger, and the net outward motion decreases, until at a certain point, the gravitational limit, 
we may call it, the inward and outward motions are equal, and the net motion is zero. Inside this limit 
there is a net gravitational (inward) motion. 

Here, then, we have arrived at an explanation of what is currently regarded as the primary cosmological 
problem, that apparent expansion of the universe, and we have reached it purely on the basis of existing 
knowledge, without introducing anything new or making any special assumptions. Like Copernicus in 
his day, all that we have found necessary is to look at our problem from a different point of view, to use 
a reference system that gives us a more complete and correct picture of the factors that are involved. 
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The universe, we find, is not expanding. On the contrary, the general direction of movement is inward. 
The aggregates of matter, the galaxies, are growing. The cannibalism that is currently being attributed 
to the giant galaxies in the centers of relatively dense clusters is not peculiar to the giants; it is a general 
feature of the universe that applies to aggregates of all sizes. 
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Whenever a new physical theory appears, one of the first objectives of the supporters of that theory is 
to find a crucial experiment, an experiment whose results agree with the new theory, but are definitely 
in conflict with its predecessors. This is a difficult undertaking, not only because it is hard to find an 
experiment of the right kind, but also because the results of that experiment, if an experiment is found, 
can usually be accommodated to existing theory by ad hoc assumptions of one kind or another. And the 
scientific community prefers to accept a modified theory of that kind, in preference to an entirely new 
theory, even if the modifications require such wild ideas as black holes or charmed quarks. 
Nevertheless, a crucial experiment occasionally does make its appearance. 

Perhaps the most famous was the Michelson-Morley experiment. The constant speed of light disclosed 
by that experiment was devastating to the Newtonian system, and created a conceptual vacuum that 
cleared the way for the acceptance of Einstein’s relativity theories. My associates and I have naturally 
been on a lookout for a crucial experiment of this kind, and many leads have been followed up. Dr. 
Huck has an electrical experiment underway. Dr. Cramer has been working with a project that involves 
measuring the positions of the moon, and many other ideas are in various stages of development. 

Last year at Huntsville I gave a preliminary report on what will be my contribution to this project. I was 
not able to devise a crucial experiment, but what occurred to me was that we could reach exactly the 
same point by identifying some previously unrecognized result of some earlier experiment. After all, 
we are not interested in the crucial experiment itself. What we want is the crucial piece of information 
that is derived from that experiment, and it actually makes no difference whether we get that from a 
new experiment or an old one. The public library in my home city is currently featuring a sign that 
says, “A book is always new if you have never read it.” The same is true of physical facts. A physical 
fact is always new if it has never before been recognized. 

In the course of my investigations over the past forty or fifty years I have uncovered a great many 
hitherto unrecognized or disregarded physical facts—a surprisingly large number of them. But the one 
that fits our present requirements is a hitherto unrecognized property of scalar motion. Scalar motion 
itself is well known, although not by that name. For example, when the recession of the distant galaxies 
was first discovered some years ago, the astronomers needed an analogy to help explain the nature of 
that motion, and they knew right where to look for it. Almost every such explanation reads something 
like this one, which was taken from a current astronomical text: The common analogy likens the 
galaxies to spots on the surface of a balloon that is being inflated. As the rubber stretches, all the spots 
move away from each other. The widespread use of this analogy testifies to the general understanding 
that the motion of the spots on the expanding balloon and the motion of the distant galaxies is, in some 
way, different from ordinary motion; but the importance of that motion is not seen to be sufficient to 
justify any systematic exploration of its properties. After all, nobody is very much worried about the 
physics of expanding balloons. But that situation was changed very drastically by the development of 
the theory of the universe of motion, because scalar motion plays a very important part in that 
theoretical structure. So it was necessary for me to undertake the full-scale investigation of scalar 
motion that had not hitherto been attempted. 
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in accepting the mathematical relations and rejecting Einstein’s interpretations are the same conclusions 
that I have previously noted as applying to all inventive theories. Such theories are all mathematically 
correct and all conceptually wrong. Thus, if anyone actually examines the situation, instead of merely 
reacting emotionally, he will find that we disagree with Einstein’s relativity theories only in the same 
way that general scientific opinion also disagrees with them. 

But we do not accept all of the unsubstantiated inferences that are currently being drawn from these 
theories, because our new development enables us to distinguish valid from invalid inferences. The 
existence of speeds greater than that of light is an outstanding example. 

It is generally believed that a limit on speed is imposed by the mass-energy relation, which has been 
confirmed by the atomic bomb and by many experiments. In these processes a certain amount of mass 
is converted into a certain amount of energy. Any atom that takes part in such a process loses some of 
its mass, and is then no longer the same atom. The relation that is alleged to exist between the mass and 
energy of a fast-moving particle is altogether different. 

The experimental evidence that has a bearing on this issue is the fact that when a particle is accelerated 
to a very high speed by a presumably constant electrical force, the acceleration decreases at a rate 
which will reduce it to zero at the speed of light. Since Newton’s relation between force, mass and 
acceleration is merely a definition of force, the decrease in acceleration at high speeds must be due 
either to an increase in the mass or to a decrease in the force. There is no physical evidence to indicate 
which alternative is correct. Einstein simply assumed an increase in the mass. Our theoretical 
development now indicates that he made the wrong choice, and that the decrease in acceleration is 
actually due to a decrease in the effective force. 

At the time Einstein made his choice there was nothing to indicate that it makes any real difference 
which of these alternatives is correct. Either one leads to some kind of a speed limitation. It is not 
likely, therefore, that Einstein gave the matter any extended consideration. But since our new 
development now indicates that speeds in excess of that of light definitely do exist, a review of the 
situation obviously is required. If Einstein’s assumption of an increase in mass were correct, the limit at 
the speed of light would be absolute, as the mass would be infinite at that speed. But on the basis of our 
finding that what actually takes place is a decrease in the effective force, the limit is not on the speed, 
but on the capability of the process. All that the experiments actually show is that it is impossible to 
accelerate a physical object to a speed greater than that of light by electrical means, a conclusion that 
we also reach theoretically. But this does not preclude acceleration to higher speeds by other means. 

By accepting Einstein’s denial of the existence of speeds greater than the speed of light as gospel, 
modern science has closed the door on the answers to some of the most significant problems of the 
present day. It is this mistake that has caused astronomy to become more fantastic than science fiction, 
with its neutron stars, black holes, white holes, wormholes and all of the other extravagances. I have 
noted recently that quark stars have now joined this list. When the reciprocal relation between space 
and time is recognized, the need for all of this fictional science, as we may call it, is eliminated. The 
phenomena of the far-out astronomical regions can be explained on the same matter-of-fact basis that 
applies in our everyday world. 
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London, June 1966 

Even at best it is a difficult task to convey a clear understanding of a basically new scientific concept. 
Regardless of how simple the concept itself may be, or how explicitly it may be set forth by its 
originator, the human mind is so constituted that it refuses to look at the new idea in the simple and 
direct light in which it is presented, and instead creates wholly unnecessary difficulties by insisting on 
placing the innovation within the context of previous thought, rather than viewing it in its own setting. 
As Freeman J. Dyson recently observed, 

The reason why new concepts in any branch of science are hard to grasp is always the 

same; contemporary scientists try to picture the new concept in terms of ideas which 

existed before. 

There is no easy way of overcoming this obstacle and creating a more favorable climate for unbiased 
consideration of the nature and merits of the innovation. About the most that one can do is to define the 
new concept clearly: to explain specifically just what it is, where it is introduced into the previously 
existing system of thought, how it differs from previous patterns of thinking, and above all, to make it 
clear that however strange this concept may seem to first acquaintance, it is nevertheless logical and 
rational. Before taking up any questions of detail, therefore, I want to make a few comments of this 
kind about the new ideas that I am introducing. 

The basic innovation in my new theoretical system, the Reciprocal System, as I call it, is a new concept 
of the nature of space and time which has emerged from a long and intensive study of basic physical 
processes. In present-day thought, a location in space is generally conceived as an entity that can be 
described by means of Cartesian coordinates. Of course, we cannot see a location in space, but we can 
see an object which may occupy such a location and we apply the coordinates to the object. If this 
object remains in the same spatial location its coordinates, according to the usual concept of space, are 
considered to remain unchanged. It should be realized, however, that this generally accepted concept of 
spatial localization is not something that has been derived from physical observation or measurement; it 
is a geometrical concept—purely a human investigation—and there is no assurance that it has any 
physical meaning or that it corresponds to anything that exists in the physical universe. 

For example, if a physical object existing in physical space has no independent motion of its own and 
must therefore remain stationary with respect to that physical space, we have no assurance whatever 
that its geometrical coordinates will remain constant. It is normally taken for granted that such will be 
the case, and it must be conceded that established habits of thought make it rather difficult to visualize 
anything different. Einstein, for instance, says that it took him seven years of study and reflection to see 
this matter in a clear light and to realize that a physical location might not necessarily be capable of 
representation by a fixed geometrical coordinate system. After coming to this realization, however, he 
recognized its importance and he eventually utilized it as the basis of his General Theory. In that theory 
the coordinate system of reference is just as impermanent and subject to modification as the 
measurements with respect to the reference system are in the Special Theory. As explained by Moller in 
his textbook on Relativity, 

the spatial and temporal coordinates thus lose every physical significance; they simply 
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represent a certain arbitrary, but unambiguous, numbering of the physical events. 

What I have done in distinguishing between physical space and geometric space is thus not entirely 
without precedent. Einstein has already made it clear that the common assumption that they are 
identical is untenable. But the relation between Einstein’s physical system of reference and the 
geometrical system of coordinates is rather vague and dependent on local factors. There is no reason, 
he contends, why there should be any specific relationship between differences of coordinates and 
measurable lengths and times. As a result his system is extremely complex mathematically and almost 
impossible to check against observational data except in certain artificially simplified situations. On the 
other hand, the relation between my physical system of reference and the geometrical system is specific 
and definite under all conditions, and it is therefore possible to convert values from one of these 
systems to the other by relatively simple mathematical processes. 

When viewed from the standpoint of a fixed geometrical system of reference, each location in the 
physical space defined by my postulates moves outward from all other locations in space at unit 
velocity—one unit of space per unit of time. Any physical object without an independent motion of its 
own remains in the same location in physical space permanently, but the spatial locations themselves 
move with respect to the geometrical coordinate system, carrying with them whatever objects exists at 
these locations, hence such objects move steadily outward away from each other when viewed from a 
fixed reference system. 

According to this new concept, a location in physical space is a specific and definite entity, but it 
cannot be defined by static coordinates in the manner in which we define positions in geometric space. 
Physical space, the space which actually exists in the physical universe, and which enters into physical 
events and relations, is a dynamic entity, analogous to an expanding balloon, or more accurately, since 
it is three-dimensional, to an expanding solid rubber ball. Physical objects that are located in that 
physical space may have independent motions of their own, just as particles might move about on the 
surface of a balloon or through the voids in the structure of a rubber ball, but irrespective of whether or 
not they are moving in this manner, each of the objects is continually moving away from all others 
because of the continuous expansion of space. 

Of course, this new concept of physical space as an entity in motion is so foreign to current thinking 
that it seems very strange on first acquaintance, but it is nevertheless obvious that it is a wholly rational 
hypothesis. Furthermore, the postulated expansion, or progression, of space is something that can be 
observed directly. As pointed out earlier, the identification of physical space with geometric space in 
current practice is not something that has originated from physical observation; it is purely 
hypothetical. To be sure, there are objects in the local environment which for extended periods remain 
stationary with respect to a geometrical system of reference, but these are not objects without 
independent motion. On the contrary, each of them has a whole system of motions. They participate in 
the rotation of the earth, in the earth’s motion around the sun, in the motion of the solar system around 
the center of the galaxy, and in an unknown amount of motion of the galaxy itself, in addition to which 
they are subject to the influence of gravitation, which affects the motion of these objects to an unknown 
degree. It is possible, however, with the aid of today’s powerful instruments, to see objects which are so 
distant that any motions of this nature which they may possess are negligible (that is, unobservable) 
and the effect of gravitation is attenuated to the point where it is no longer a significant factor. Under 
these conditions the new theory says that we should find these objects being carried away from us and 
from each other at extremely high velocities by the progression of physical space. This is exactly what 
the astronomers tell us that they see when they observe the most distant galaxies within reach of their 
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giant telescopes. 

It is important to realize that the motion due to the progression of space is something of an entirely 
different character from the independent motions of the objects that exist within the expanding system. 
If there are three objects A-B-C in a line, an object B moves away from A in the normal manner, it 
moves toward C. This is a directional motion: a vectorial motion in three-dimensional space. But if 
these are three objects that are being carried outward by the progression of space—three galaxies, let us 
say—then the motion which carries object B away from A moves it away from C as well. In the case of 
the motion is outward away from all other locations, hence it is scalar, a motion with no specific 
direction. 

Astronomers recognize that the motion of the distant galaxies has this scalar character, and they 
frequently use the analogy of the expanding balloon, but in current thought this galactic motion is 
regarded as a unique phenomenon requiring a special explanation of its own, whereas in the Reciprocal 
System this is merely one manifestation of a general phenomenon which is encountered in a wide 
variety of circumstances throughout the universe. According to this new system of theory, any physical 
object which has no independent motion of its own will move outward in the same manner unless it is 
restrained in some way. Many of the most important of the new conclusions reached in the 
development of the Reciprocal System have originated from the discovery that certain phenomena 
hitherto regarded as involving ordinary vectorial motion are actually manifestations of scalar motion of 
the progression type. 

A related point of major significance to physical theory that is brought out clearly by the balloon 
analogy is that the datum from which all physical activity extends is not zero but the speed of the 
expansion. It is evident that if we are concerned with the magnitude of the independent motion of a 
particle on the surface of the balloon, it is not the measured speed that is significant; the meaningful 
quantity is the difference—plus or minus—between this measured speed and the speed of the 
expansion. Similarly, the significant quantity in the physical universe is the deviation from the speed of 
the expansion (the speed of light), not the deviation from zero. 

Here is one place where the new theory leads to some modification of previous mathematical relations, 
but it should be understood that the essential difference between the new theoretical system and 
previous scientific thought is conceptual, not mathematical. The requests that are frequently made for a 
mathematical statement of the new theory are therefore meaningless. To illustrate this point, let us give 
some further consideration to the outward movement of the distant galaxies—the galactic recession. 
There are two theories of this recession currently in vogue among the astronomers: the “big bang” 
theory, which attributes the existing galactic velocities to a gigantic explosion that is presumed to have 
taken place billions of years ago, and the “steady state” theory, which postulates that the galaxies are 
being pushed apart by new matter that is being created in inter-galactic space. To these I have now 
added a third. My new theoretical system says that the galaxies are actually stationary in physical space 
(except for some random motions that are too small to be observed), but that they are being carried 
outward with reference to fixed geometrical coordinates because physical space itself is an expanding 
system. 

So far as the galactic recession itself is concerned, there is no significant mathematical difference 
between these explanations and hence there is no mathematical basis for preferring one of them over 
another. The real test of the relative power of these different hypotheses is the extent to which they are 
able to throw additional light on related questions, and for this purpose it is the interpretation that we 
put upon the mathematical expressions—our concept of the physical nature of the recession—that is 



4 


The Physical Nature of Space 


significant. Mathematical reasoning or manipulation of symbols cannot take us beyond the bounds that 
are set by our concepts of the physical realities that are represented by the mathematical expressions or 
symbols, and in the case of present-day theories of the galactic recession these boundaries are narrow 
indeed. 

But when we turn to the new concept of the recession that is supplied by the Reciprocal System we find 
that this opens up an immense new field for investigation. One very important point which immediately 
becomes obvious is that on the basis of this concept both the recession and the inverse of this 
phenomenon may occur coincidentally. This is not possible in a universe that behaves in accordance 
with current cosmological theories. We obviously cannot have the explosion postulated by the “big 
bang” theory and the reverse process—an “implosion” as it is sometimes called—going on 
simultaneously. Before the idea of concurrent inward and outward motions could be conceived at all, it 
was necessary to have a totally new concept of the nature of the recession, such as that which has been 
provided by the Reciprocal System. 

If, as that system contends, objects with little or no independent motion, such as the distant galaxies, 
are being earned outward by the progression of space itself, then it is clearly possible for objects which 
do have substantial independent motions to move in the direction opposite to the progression of space, 
and thus move steadily inward toward each other. Such objects will then appear to be exerting forces of 
attraction upon each other, but because they are actually independent scalar motions rather than forces 
they will have some extraordinary characteristics, quite unlike those of the forces of our everyday 
experience. In particular, they will act instantaneously, without an intervening medium, and in such a 
manner that they cannot be screened off or modified in any way. All of these are, of course, the 
observed characteristics of gravitation, and it is apparent that the behavior of aggregates of matter in 
the observed physical universe agrees exactly with the theoretical behavior of objects that have 
independent motions in the direction opposite to that of the space progression. 

We thus find that by a purely conceptual change—a modification of our ideas as to the fundamental 
nature of space—without any alteration of previously established mathematical relationships, we are 
able to extend our explanation of the galactic recession to apply to gravitation as well, thus bringing 
these two important physical phenomena within the scope of the same general theory. So it is 
throughout the universe. Each advance of this kind that we make with the aid of the new concept of the 
nature of space opens the door to further advances in related fields. Identification of gravitation and the 
galactic recession as two manifestations of the same basic phenomenon leads immediately to complete 
and consistent answers for many of the most serious problems that now confront the astronomers— 
explanations of the origin of galaxies, the stability of the globular clusters, the immense distances 
between the stars, and so on. Then further development along the same lines enables clarification of 
relations in areas that lie farther afield, such as the cohesion of solids and liquids, for instant. Thus a 
whole theoretical universe gradually emerges as we build item by item on the new conceptual 
foundation. 
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A Revolutionary New Theory Explains the Mysteries 
of the Sub-Atomic World 

Dewey B. Larson 

Physical science stands today on a pinnacle of success unprecedented elsewhere in the history of 
human thought. The workings of nature are currently under scientific scrutiny all the way from the 
smallest sub-atomic particle to the most gigantic galaxy. A host of important developments have 
emerged from this intensive study and investigation, with dramatic effects on human life. 

The unique feature of the physical sciences that has made this remarkable record possible is no secret. 
These sciences alone, out of all of the many branches of thought, have agreed on an objective standard 
of validity, one that, in principle at least, is independent of human opinion or judgment. If a scientific 
assertion is in full agreement with the observed and measured facts it is valid; if it is not inconsistent 
with these facts it may be valid; if it disagrees with the facts it is not valid. When expressed in this way, 
most persons will probably be inclined to believe that this criterion is accepted everywhere. But this is 
not true. It is not accepted anywhere outside of the physical sciences. 

In religion, for example, the situation is just the opposite. A religious doctrine, by definition, is superior 
to anything else, and from the religious standpoint an observed fact that conflicts with such a doctrine 
is worthless. 

Most branches of thought do not openly defy the facts in this manner; they simply ignore them when 
they are inconvenient. In the field of economics, for example, the wide gap between the assumptions of 
the theorists and the observed facts is a perennial source of comment. Many economists recognize that 
the obvious shortcomings of their theories are chargeable to the absence of a criterion of validity. As 
expressed by Professor Douglas Hague, “The great obstacle to applying scientific method in the social 
sciences is that we have not yet established an agreed standard for the disproof of an hypothesis.” 

Of course, scientists are also human beings, and as such they share the ordinary individual’s inability to 
fully live up to the ideals that he accepts in principle. Like other human beings, scientists dislike having 
to change their ideas, particularly if they are ideas of long standing. It is not probable that many of 
them would deliberately reject a new idea or theory that they recognize as being correct—the traditions 
of the profession are too strong for that—but history shows that they will go to extreme lengths to 
avoid such a recognition. Acceptance of new discoveries is therefore a slow process, but the existence 
of an objective criterion of validity exerts a pressure in favor of correct ideas and against incorrect ones 
that cannot be resisted indefinitely. 

Inasmuch as the application of this criterion involves checking ideas—concepts, theories and beliefs— 
against observed and measured facts, one of the most important contributions that can be made toward 
resolution of outstanding issues is to add to the supply of relevant facts. One area in which additional 
facts are sorely needed is at the base of the physical system. Strangely enough, the great achievements 
of science in unraveling the intricate details of physical processes have been accomplished without any 
clear understanding of the fundamentals. As seen in present-day physics, space and time, the basic 
entities of the physical universe, are, in the words of R. B. Lindsay, “primitive, undefined concepts.” 
The entities and phenomena of the next level—matter, charge, radiation, gravitation—are not much 
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better understood. Indeed, the general tendency at present is to regard the true nature of these items as 
not only unknown, but unknowable, and to brand questions about their character and origin as 
meaningless. As one physicist puts it, 

“The answer to these questions is simply that there is no answer, not that there is no answer 

as a matter of fact but that there is no answer as a matter of principle, and this means that 

the question should not have been asked in the first place.” 

The inevitable result of such a policy is an accumulation of unsolved basic problems. In view of the 
long and painstaking study that was given to these problems by generations of competent scientists 
before the decision to give up the search for answers was reached, it is quite unlikely that answers will 
be forthcoming unless some further facts are uncovered. The recent discovery of a whole series of 
previously unrecognized facts bearing directly on the points at issue is therefore a significant event. 

These facts were uncovered in the course of a theoretical investigation whose origins were described in 
an article in the July-August 1981 issue of Frontiers of Science. Of course, facts cannot be derived 
from theories (something that is often overlooked in modern practice), but what a correct theory can do 
is to furnish the clues that make possible the discovery of new facts, or recognition of the significance 
of facts previously known. As explained in the previous article, the new theory is based on the concept 
of a universe of motion, one in which the basic entities are units of motion, rather than units of matter. 
These basic units, we find theoretically, are necessarily scalar. That is, each is simply a relation 
between a unit space magnitude and a unit time magnitude. Scalar motion thus plays a role of primary 
importance in such a universe. 

Galaxies, Balloons and Scalar Motion 

In present-day physics, however, scalar motion is regarded as unimportant. Motion is often defined in 
such a way as to exclude it. But it is recognized by practically everyone that the motion of the distant 
galaxies, as observed by the astronomers, is in some way different from ordinary motion. The 
movement of galaxies illustrates scalar motion. 

In the past few decades these astronomers have made a number of remarkable discoveries, among 
which is the finding that most of the matter of the universe is gathered into galaxies, huge aggregates 
containing billions of stars, which are distributed somewhat uniformly, from the large-scale viewpoint, 
throughout the vast region of space within the range of the giant telescopes now in use. Motion of these 
galaxies outward from our location, or inward toward us, can be measured by means of a change in the 
frequency of the light that we receive from them, an effect similar to the difference in the pitch of the 
sound that we receive from a train whistle, depending on whether the train is approaching or receding. 
From this change in frequency, the Doppler shift, as it is called, the astronomers have found that distant 
galaxies are all receding from us at extremely high speeds that are proportional to their distances. The 
analogy that they almost invariably use to assist in explaining their findings is that of an expanding 
balloon. Almost any astronomy textbook contains a statement such as the following, taken from one of 
them: 

“The common analogy likens the galaxies to spots on the surface of a balloon that is being 

inflated. As the rubber stretches, all the spots move away from each other.” 

A still closer analogy would be an expanding plastic ball, or other three-dimensional object, with 
identifiable entities scattered throughout its volume. In any event, the widespread use of such an 
analogy in explaining the galactic motion demonstrates that just about everyone realizes that the motion 
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with which we are dealing in these examples is not the ordinary type of motion that is so familiar to us. 
Notwithstanding this general recognition of its unique character, the expanding balloon type of motion 
is completely ignored by the physicists. Apparently the theorists have not regarded it as being of 
sufficient importance to warrant critical examination. The physics of expanding balloons has not been 
an inviting field of study. But new light has been thrown on the subject in the course of the 
development of the theory of a universe of motion. This has prompted a full-scale investigation of the 
scalar motion phenomena. 

The motion of our ordinary experience is vectorial. It has both magnitude and direction, and can be 
represented by a vector. In order to define a direction it is necessary to relate the motion to a reference 
system. The reference system used for most purposes is a three-dimensional system of spatial 
coordinates stationary with respect to some selected physical feature, such as the surface of the earth. 
Vectorial motion may thus be described as motion relative to the other objects in the particular scalar 
system, and has no inherent relation to any spatial reference system. In the scalar system of galaxies, 
for example, each galaxy is simply moving outward from all others. This motion has a magnitude, 
positive because it is outward and results in an increase in separation, but it has no direction. Such a 
motion is, by definition, scalar. 

Although it has no inherent direction in the context of a spatial reference system, a scalar motion can 
acquire such a direction by means of a physical connection to the reference system. For instance, an 
expanding balloon can be placed on the floor of a room. The system of galaxies cannot be placed in 
anything, but the same result can be accomplished by introducing reference axes into the system. The 
effect of a physical coupling of the expanding balloon to a reference system is to give one spot on the 
surface of the balloon a specific location in the reference system, and to assign directions to the 
motions of each of the other spots. As can easily be seen, this direction is a property of the coupling to 
the reference system, not of the scalar motion. If the coupling is altered by moving the balloon, the 
motion itself is not changed in any way. All spots continue moving away from all other spots at a 
constant speed, just as they did before the change. But the directions of all motions are altered. 

What is Scalar Motion? 

Insofar as they apply to motions of the expanding balloon type, the foregoing points are generally 
recognized. But as little attention has been paid to them, the properties of scalar motion have not 
heretofore been examined critically. The long overdue analysis—initiated by the theoretical study 
mentioned above—reveals that because of the causal nature of the consideration previously given to 
scalar motion, a very important point has been overlooked. This has left not merely one, but a whole 
assortment of blind spots in the field of view of modem science. As already noted, it is recognized that 
the coupling of a scalar motion to the reference system can be altered without change in the motion 
itself. It is further recognized that because of this freedom to change the nature of the coupling, the 
motion of any particular moving object in a scalar system can take any direction. What has not 
heretofore been recognized is that this ability to take any direction is not limited to a constant direction. 

Systematic study of motion was begun in the days of the ancient Greeks, but it was not until two 
thousand years later that Galileo found the key to a real understanding of the subject. This crucial 
advance was the discovery that an object in motion continues in motion indefinitely unless acted upon 
by a force. In other words, continuous and uniform motion is permanent. Subsequent investigations 
have extended this finding to directions. Continuous and uniform change of direction, such as that 
which occurs in rotation, is also permanent. But because of the failure to make any systematic study of 



4 


The Physics of Motion 


scalar motion, and the consequent lack of appreciation of the fact that the coupling of a scalar motion to 
the reference system is independent of the motion itself, it had not been recognized that the direction of 
this kind of motion can be changed continuously and uniformly by rotating the coupling. A scalar 
motion with this kind of a changing direction is also permanent. 

The rotating change of direction can be illustrated by referring again to the expanding balloon. 
Obviously, the balloon can be turned around the vertical axis passing through the spot that is resting on 
the floor. The inherent scalar motion of any other spot Y on the balloon is not changed. But the 
direction of the outward motion of Y, as seen in the reference system, is now distributed over the entire 
plane of rotation. A further rotation around a second axis distributes the motion in all directions. 

As can easily be seen by examination of the balloon situation, the characteristics of this distributed 
scalar motion are altogether different from those of ordinary vectorial motion. In vectorial motion the 
magnitude and direction of the motion are interrelated. For instance, a motion in the direction AB 
superimposed on a motion AB’ of equal magnitude but opposite direction adds up to zero motion. But 
point Y on the balloon surface continues moving outward from all other spots, including the spot that is 
resting on the floor, regardless of the changes in direction. The scalar magnitude of the motion, the total 
outward motion of Y, is not altered by the directional distribution. 

The discovery of distributed scalar motion has a significance for scalar motion theory comparable to 
that which the findings of Galileo and Newton had for the theory of vectorial motion. In a sense, it is 
even more significant. Vectorial motion was already well known to both scientists and laymen, so that 
the task of these pioneers of modern science was merely to determine its properties, and to systematize 
the relations between them. In the scalar situation even the existence of distributed scalar motion was 
unknown, and the task of the investigator involved identifying this previously unrecognized type of 
motion, as well as deriving an explanation of its properties. 

In the rotating balloon example we are examining a distributed scalar motion of little importance, 
originated and maintained by human action. Once the existence of motion of this type is recognized, 
however, it is obvious that similar motion of natural origin can also exist. Whether it necessarily 
follows that such motion does exist is a debatable issue. Some scientists and philosophers assert this as 
a principle of nature. As expressed by K. W. Ford: 

“One of the elementary rules of nature is that, in the absence of a law prohibiting an event 
or phenomenon, it is bound to occur with some degree of probability. To put it simply and 
crudely: anything that can happen does happen.” 

Whether or not this is a rule of nature that has no exception, experience indicates that it holds good in 
general. We can be practically certain that naturally occurring distributed scalar motion exists 
somewhere in the basic areas of the universe. Present-day physical science recognizes no such motions. 
But, as we have seen, there are a number of physical phenomena whose nature conventional science is 
unable to explain. When there is something missing that we have good reason to believe actually exists, 
and in the same general area there is something extra whose existence is not accounted for, an obvious 
possibility is that these are two manifestations of the same thing. Let us therefore take a look at one of 
these unexplained phenomena: the electric charge. 
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The Mystery of Electric Charge 

In conventional scientific thought the electric charge is accepted as a given feature of the universe. Its 
properties are likewise accepted without explanation, either as to their origin or as to their nature. 

The charge manifests itself by exerting a force on objects of certain kinds within a certain region of 
space. A charge at point A, for instance, exerts a force on a test charge at point B somewhere within its 
range. This effect appears to indicate the existence of action at a distance, a concept that is 
philosophically unacceptable to most present-day theorists. To avoid conceding reality to this 
objectionable process, they assume that the charge at location A is surrounded by a “field.” The force is 
thought to be transmitted through this field, and it is the field then that exerts a force on the test charge 
at location B. There is no clear understanding or general agreement as to just what this hypothetical 
field actually is. 

Einstein contends that the charge “calls into being something physically real in the space around it,” 
and that this “something” is the field. Other physicists disagree. P. W. Bridgman dismisses the whole 
idea. “It is only by an uncritical analogy,” he says, “that we form the concept of a field independently 
existing in its own right.” He adds that, “Instrumentally the distinction between field and action at a 
distance appears to be meaningless.” 

As the only feature of this situation of which we have actual knowledge is that the charge exerts a 
force, the first step toward a better understanding is to take a closer look at the concept of force, with 
particular reference to its relation to motion. 

Motion is measured, on an individual mass unit basis, as speed or velocity (that is, each mass unit 
moves at this rate). On a collective basis, motion is the product of mass and velocity, which is 
momentum, formerly called “quantity of motion.” The time rate of change of the motion is acceleration 
on an individual mass unit basis, and it is force, the product of mass and acceleration, on a collective 
basis. Thus force could legitimately be called “quantity of acceleration,” a term that would reflect its 
true nature. By definition, force is a property of an accelerated motion, not something that can exist in 
its own right. Wherever there is a force, there must be a motion, of which the force is a property. 

Once this point is recognized, the role of force in physical action becomes clear. The basic physical 
process is the transfer of motion. Such a transfer consists of a simultaneous decrease in the magnitude 
of one motion, a negative acceleration, and an increase of equal magnitude, a positive acceleration, in 
another motion. The force, or quantity of acceleration, is a measure of the magnitude involved in the 
transfer. In firing a rocket, for example, the force exerted by the combustion products on the rocket is 
the quantity of acceleration transferred from these products. The product of the mass of the rocket and 
the acceleration imparted to it is the quantity of acceleration received by the rocket. Except for losses in 
the process, these two quantities are equal. 

The status of force in general as a quantity of acceleration, a property of a motion, obviously applies to 
the force exerted by an electric charge. But present-day physical science cannot find the motion of 
which the force must be a property. So far as the physicists are able to determine, the electric force 
originates directly from the charge, although they have been unable to discover how it originates. 
Furthermore, to the physicists force is a vector quantity; that is, it has a specific direction as well as a 
magnitude. But the force exerted by the electric charge is not a vector. It is a distributed force: a field. 

These discrepancies have thrown the whole situation into confusion. In the Wonderland of present-day 
fundamental physics, the physicists can see the grin of the Cheshire cat, the electric force, but they 
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cannot see the cat, the motion of which the force is a property. So they ignore the definition of force 
that they have set up, the definition that is the basis for all of their subsequent applications of the force 
concept. They assume that the “fundamental forces” are autonomous entities, existing in their own 
right. Indeed, they go even farther and characterize these forces as the primary physical entities. A 
typical statement taken from a physics text asserts categorically that, “The gravitational force, the 
electric force, and the nuclear force govern all that happens in the world.” 

This leaves the antecedents of the forces, such as the electric charge, suspended in thin air without any 
connection to anything else. If the force is the fundamental entity, what is the charge? The physicists 
cannot answer this question. The general tendency is to evade the issue by contending that there is no 
answer. As one author puts it, “When we have said in what condition objects are when they are 
‘electrically charged,’ we have said all there is to say.” Another tells us this: 

“The question, ‘what is electricity?’—so often asked—is... meaningless...We must have in 
physics something behind which we do not go; if it were not electricity, it would have to be 
some other conception.” 

Under the circumstances, it is not surprising that there are major differences of opinion as to the nature 
of force and its place in the physical picture, in spite of the general agreement as to how it is to be 
defined. Richard Feynman attempts to rationalize the basic contradiction by advancing the curious 
contention that force is “more than a definition.” Meanwhile, the enthusiastic followers of Einstein 
claim that he “made the concept of force unnecessary” by reducing it to geometry. What this amounts 
to, as L. W. H. Hull points out, is a return to Aristotle’s “idea that there are various kinds of ‘natural’ 
motion in various parts of the universe.” It portrays the gravitational force as having a nature and origin 
totally different from those of other forces, a conclusion which, as Hull indicates, is a step backward in 
the continuing effort to unify physical theory. 

Once the existence of distributed scalar motion is recognized, all of these contradictions and 
discrepancies clear up almost automatically. The electric force is a property of a motion by definition. 
The fact that this force is distributed in the form of a field shows that the motion of which it is a 
property is not an ordinary vectorial motion, the force aspect of which is a vector, but a distributed 
scalar motion, the force aspect of which is a field. As the electric force is a property of an electric 
charge, and we now find that it necessarily must be a property of a distributed scalar motion, it follows 
that an electric charge is a distributed scalar motion. 

So the question, What is an electric charge?, is not meaningless after all. It is true, as asserted in the 
statement quoted above, that “we must have something behind which we do not go,” but it is a serious 
mistake to stop too soon. It is a mistake to treat something like an electric charge, or the force that it 
exerts, as fundamental when it is not fundamental. When we go a step farther, and identify the charge 
as a motion, the answers to the long-unanswered questions quickly emerge. As soon as we know what 
an electric charge is, the reason why it exerts a force is clear. Because a distributed scalar motion 
extends over a three-dimensional space, it is an accelerated motion. One of the properties of any 
accelerated motion obviously is a quantity of acceleration; that is, a force. The reality behind 
Feynman’s assertion that force is more than the defined quantity also becomes evident. In explaining 
his statement, Feynman notes that “in dealing with force the tacit assumption is always made that the 
force is equal to zero unless some physical body is present.” We can now see that the presence of this 
“physical body” is not something in addition to the definition of force; it is implicit in the definition. 
Force is a property of a motion, and the existence of identifiable motion involves a physical body. 
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Motion and Stationary Charge 

The biggest obstacle in the way of recognizing that the electric charge is a motion is the observed 
existence of stationary charges. 

How can a stationary charge be moving? 

It clearly cannot move vectorially if it is stationary in the reference system, because vectorial motion is 
motion relative to that reference system. Recognition of the charge as a distributed scalar motion 
provides the answer. 

All objects in a scalar system—all galaxies in the galactic system, all spots on an expanding balloon 
and so on—are moving relative to each other. But in order to represent such a system in a stationary 
frame of reference, one of the moving objects must be arbitrarily coupled to the reference system in 
such a way that it is stationary relative to that system. In the galactic system the location of our own 
galaxy is the point that is tied in to the reference system. The position of our galaxy is the reference 
point. In the balloon system the reference point is the point at which the balloon rests on the floor. 

Since the motion of our galaxy, or of the spot on the balloon surface that rests on the floor, still exists 
irrespective of the way in which it is represented in the reference system, that motion has to appear in 
the reference system as motion of the galaxies or spots with which the reference objects are interacting. 

Thus the measured recession of galaxy A includes the motion of our own galaxy away from A, as well 
as the motion of A away from our galaxy. Similarly, the motion of spot X on the balloon surface 
outward from some other spot Y does not appear as a movement of X if X is the stationary point in the 
reference system. Nevertheless, the motion of X exists and increases the separation between X and Y. It 
follows that the motion which does not appear in the reference system as a change in the position of X 
is included in the representation of the motion of Y outward from X. 

The situation of a charged object is similar. Such an object is moving either inward toward all other 
members of its class or outward away from them, but in the reference system it appears to be stationary. 
Its motion therefore manifests itself as motion of the interacting objects. 

The facts revealed by the scalar motion investigation will be unwelcome to many, perhaps most, 
scientists. Old ideas, like old shoes, are comfortable. And even though scientists are committed to the 
advancement of knowledge in their field, they find it distressing to be faced with the necessity of 
changing some of their basic concepts. But we have no choice. 

When we undertake to ascertain how nature operates, we have to accept the world as we find it, 
whether we like what we find or not. Those who are in the forefront of scientific research have long 
realized that the simple view of physical reality that we associate with the name of Newton is untenable 
in the light of present knowledge, and that the universe is actually much more complex. The only 
question at issue is the nature of the complexity. At least some of the simple ideas of long standing will 
have to be sacrificed. But though it may be hard for most individuals to change their ideas as to the 
nature of something that they believe they understand as well as they do motion, the readjustment of 
thought is a minor matter compared to the bewildering mathematical and conceptual complexity that 
has been introduced into physics in the last hundred years by those who have been trying to solve the 
outstanding problems without the benefit of an understanding of scalar motion and its properties. 

Furthermore, there are many compensations for the loss of the old and cherished, but mistaken, 
traditional ideas about motion. Every advance in knowledge clears up some of the previously existing 
difficulties, and a big advance, such as the discovery of distributed scalar motion, solves a great many 
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problems. One of these is the long-standing “mystery” of gravitation. 

What has been said about the electric force in the proceeding paragraphs is equally applicable to the 
gravitational force. Mass, like charge, is a distributed scalar motion that is not recognized as a motion 
by present-day science. Gravitation is an aspect of that motion; that is, the gravitational force is the 
force aspect of the motion that is called mass, just as the electrical force is the force aspect of the 
motion that is called charge. 

Magnetostatic phenomena, such as the force exerted by a permanent magnet, are in the same category. 
We will have to recognize that there exists a magnetic charge, a distributed scalar motion analogous to 
mass and the electric charge. There are, of course, differences between these three types of phenomena, 
even though all are distributed scalar motions. It will not be possible to explain the reasons for these 
differences within the limits of the present article, but a full account will be given in a book* to be 
published shortly. 

In addition to the clarification of basic physical relations that follows directly from the recognition of 
distributed scalar motion, this forthcoming work will also show that by combining the new knowledge 
of the properties of scalar motion with some well known facts whose full significance has not 
heretofore been appreciated —particularly the fact that the electric charge exists only in discrete units 
—it is possible to establish on a purely factual basis the true nature of a wide variety of hitherto poorly 
understood phenomena, not only in the field of basic physics, but also in astronomy and cosmology. 


* Larson, Dewey B., The Neglected Facts of Science, North Pacific Publishers. 
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spot on the surface of a contracting balloon. In a spatial reference system, this scalar rotation resembles 
a rolling motion. 

In a universe composed entirely of motion, all existing entities and phenomena are either motions, 
combinations of motions, or relations between motions. It follows that in order to arrive at a full 
description of a universe of motion all that is necessary is to determine what kind of motions and 
combinations of motions are theoretically possible, and what changes can take place in them. In total 
this is a stupendous task because of the vast amount of detail into which the development must be 
carried, but this detail is at a minimum in the early stages of the development. The structure of the 
Reciprocal System of theory is therefore simple, clear and distinct in the very areas in which 
conventional theory is having serious difficulties; that is, in the physical fundamentals. The correlation 
between the basic theoretical motions and the basic physical phenomena is clear from the start. The two 
basic physical phenomena, as we observe them, are radiation and matter. The two basic kinds of 
combinations of scalar motions are vibration and rotation. It then follows that the basic unit of radiation 
is a scalar vibrating unit, and the basic unit of matter is a scalar rotating unit. 

As I have just brought out, scalar rotation is a continuous inward motion: a rolling motion in the inward 
direction. We cannot identify inward motion in space as such, but objects moving inward are moving 
toward each other just as they would if each exerted an attractive force on the others. This inward 
motion of the rotating units that constitute the fundamental units of matter is, of course gravitation. 
Here, again, we have a simple answer to a long-standing, and seemingly difficult, problem. The units of 
matter gravitate—that is, they move inward toward each other—because that is what they are. The 
basic units of matter are units of inward rolling motion. 

Furthermore, this answer to the question as to what gravitation is provides an equally simple 
explanation of its properties, which have been extremely difficult to understand on the basis of previous 
theories. Conventional theory regards gravitation as a force exerted by each mass on all others. But that 
hypothetical force is something totally different from any other force of which we have any knowledge. 
So far as we can tell from observation, it acts instantaneously, without an intervening medium, and in 
such a way that it cannot be screened off or modified in any way. These characteristics have been so 
difficult to understand that present-day theorists have taken the unprecedented step of repudiating the 
physical evidence, and contending that regardless of the observed facts, gravitation must be propagated 
at a finite speed through a medium or something with the properties of a medium. I have been talking 
about apologies, but this is more than an apology; it is an outright defiance of the observed facts. 

Like the answers to the problems that I mentioned earlier, the explanation that the Reciprocal System 
provides for the peculiar properties of gravitation is very simple. Gravitation does not act like a force 
because it is not a force. The effect of the gravitational motion in bringing aggregates of matter closer 
together is the same as that which would result from a force of attraction, if such a force existed. For 
purposes of calculation we may therefore treat gravitation as a force. But this does not give it the 
properties of a force. Its properties are determined by its true nature. Since each aggregate is moving 
independently, the results of that motion are effective instantaneously. There is no propagation, and 
consequently no need for a medium. Likewise, the independent motions are not affected by anything 
that exists, or takes place, between the aggregates. 

The brief glimpse of the Reciprocal System of theory that I have given here might be described as a 
qualitative view of the physical fundamentals. A complete theory of the universe must also deal with 
the quantitative aspects. Indeed, the greater part of the development of the details of the theory is 
concerned with these quantitative aspects. I therefore want to give also a little idea as to how the 
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quantitative side of the theory develops. 

The identification of the basic unit of matter is an appropriate example. In this discussion I have ref 
erred to the basic unit of radiation by its usual name, the photon, but I have left the identity of the basic 
unit of matter undefined. The reason is that this entity is not immediately obvious, as it is in the case of 
the photon. The available qualitative information tells us that the unit of matter is a rotating scalar 
motion, but it does not tell us whether that rotating unit is an atom, a sub-atomic particle, a quark, some 
kind of a sub-quark, or an entirely different entity. In fact, it does not tell us whether there is one basic 
unit from which all matter is composed, or whether there are many different kinds of basic units of 
matter that can be formed directly from the underlying scalar motion. We can, however, develop the 
quantitative characteristics of the rotating unit, or units, and these will enable us to identify the 
corresponding physical structures. 

All of the fundamental scalar units of motion are alike, so all that we have to begin with is the series of 
cardinal numbers; that is, a combination can contain one unit, two units, or n units, of scalar rotational 
motion. At first glance it would seem impossible to build this series of numbers up to the are at variety 
of physical phenomena that we observe in the universe, but we have postulated a three-dimensional 
universe, and as soon as we begin looking at these numbers in terms of the geometry of three 
dimensions, the possible variations proliferate enormously. If there is only one effective scalar unit in 
the rotating combination, the rotation is necessarily one-dimensional. If there are two units, the rotation 
can be two-dimensional. For reasons which are explained in my book Nothing But Motion, three- 
dimensional rotation is not possible, but if the rotational combination includes three scalar units there 
can be both a one-dimensional and a two-dimensional rotation. We further find that geometrical 
considerations permit two of these three-unit combinations to rotate around the same central point, 
producing a double structure. This is the most complex structure that geometry will permit, and further 
additions of scalar motion go toward increasing the rotational speeds. 

Here, then, we have the answer to the question as to whether there is one basic unit of matter analogous 
to the unit of radiation, the photon. Because an individual unit of matter can rotate in one or all of the 
three available dimensions, there are different kinds of rotating structures, in some of which the 
rotating speeds are variable. Thus there are many different basic units of matter, rather than just one 
“building block.” There are, however, limits to the total amount of rotation that can be incorporated 
into any one rotating unit. Speed is added to the double units in increments equivalent to the original 
unit of this kind. When the total reaches 118 such units, the rotational structure disintegrates. Thus 
there are 117 kinds of the double units. Similar restrictions to which the simpler units with only one 
rotating system are subject limit the number of such combinations to seven. Then, because of the 
general relation between space and time, all of these units are duplicated with space and time 
interchanged. Thus there are 117 reciprocal double units and seven reciprocal single units. 

Identification of the inverse units is facilitated by recognition of the fact that the properties of the units 
are also inverse. For example, if one of the normal double units has mass m, the reciprocal unit has 
mass 1/m. For reasons which are not quite so obvious, the life of these inverse or reciprocal units is 
very short in an environment in which the normal units predominate. With the benefits of this 
information, we are now able to identify the different basic forms of matter, all of which are rotating 
combinations of motions. The 117 double units of the normal type are the atoms of the chemical 
elements. The seven single units are the sub-atomic particles. The 117 inverse double units are the 
transient particles known by such names as mesons. The seven inverse single units are what are known 
as antiparticles. 
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Of course, these conclusions are in direct conflict with current ideas as to the structure of atoms of 
matter. But it should be realized that all justification for the concept of an atom composed of smaller 
particles of matter was eliminated by the discovery that matter can be transformed into non-matter, and 
vice versa. This observed fact shows conclusively, as Heisenberg and others have recognized, that the 
simplest unit of matter is composed of some other entity, an entity we have now identified as motion. It 
then follows that there is no longer any justification for inventing particles of matter from which to 
construct an atom, or what amounts to the same thing, inventing hypothetical properties for existing 
particles to enable them to meet the requirements. Since there are no observable units of matter from 
which atoms can be constructed without giving them a new ad hoc set of properties, the logical 
conclusion from the empirical evidence is the same as that which we derive from the Reciprocal 
System of theory; that is, the atoms, the sub-atomic particles, and the transient particles are all basic 
units of matter, composed not of smaller particles of matter, but of units of motion. 

The scope of a general theory of the physical universe is so immense that it is not possible to cover 
more than a very small portion of the whole in a short overview such as this; but I have shown how the 
Reciprocal System of theory overcomes two of the shortcomings of conventional physical science for 
which apologies are currently being made. The Reciprocal System is a general physical theory, and it 
does provide simple and logical explanations for the basic physical phenomena that have heretofore 
been so difficult to understand. 



The Density Gradient in White Dwarf Stars 

Dewey B. Larson 

In connection with assembling the material for a new edition of the 1959 book in which I introduced 
the theory of a universe composed entirely of motion, I am reviewing the progress that has been made 
in the intervening 22 years, both in the development of the details of the theory itself and in the fields 
of observation and experiment, to make certain that the new work has the benefit of these advances. 
One item that came to my attention during this review is particularly important because it supplies a 
positive verification of the theoretical findings as to the structure and density of the white dwarf stars, a 
result that has far-reaching implications. 

In order to appreciate the significance of the observed facts in relation to the theory, it is necessary to 
understand the general nature of the motion of which the theoretical universe of motion is composed. 
The most important direct consequence of the postulates that define this universe is the existence of a 
general reciprocal relation of a scalar nature between space and time. By reason of this reciprocal 
relationship, motion in such a universe can take place either on the basis of a space-time ratio of 1/n, a 
speed less than unity (which we can identify as the speed of light), in which case the change of position 
takes place in space, or on the basis of a space-time ratio of n/1, a speed greater than unity, in which 
case the change of position takes place in time. The first of these alternatives is the prevailing motion in 
our immediate environment. What I have shown in my previous publications is that the extremely 
compact astronomical objects discovered in recent years—white dwarf stars, pulsars, quasars, etc.—are 
aggregates whose components are moving at greater-than-unit speeds. 

Of course, the idea of speeds in excess of the speed of light conflicts with Einstein’s dictum that such 
speeds are impossible, but to err is human, and Einstein is no exception. As usually happens in such 
cases, the error stems from the use of an invalid assumption. In his book, The Character of Physical 
Law, Richard Feynman points out that when we put all of our presumed knowledge together, “we get 
inconsistency, because we get infinity for various things when we calculate them, and if we get infinity 
how can we ever say that this agrees with nature?” Feynman attributes this inconsistency to the use of 
”a number of tacit assumptions... about which we are too prejudiced to understand the real 
significance.” What Einstein apparently did not realize is that one of the assumptions on which he 
based his conclusions violates a universal law: the Law of Diminishing Returns. 

Strangely enough, this law, generally recognized in most other fields of thought, is practically ignored 
in science. But we cannot repeal a law of nature by ignoring it. This is the law that prohibits the 
infinities that Feynman deplores. It tells us that the ratio of the output of any physical process (such as 
the acceleration of a mass) to the input (in this case, the applied force) does not remain constant 
indefinitely, but eventually decreases, and ultimately reaches zero. 

So the relation expressed in Newton’s Second Law of Motion, F=ma, cannot remain constant. 
Recognition of this fact leads to an interpretation of the experimental results that is quite different from 
Einstein’s. Instead of his conclusion that it is impossible to exceed the speed of light (which follows if, 
as he assumed, the relation F=ma remains constant), the correct interpretation is that it is impossible to 
accelerate a mass to a speed greater than that of light by means of an electrical force. In other words, 
the limitation is not on the speed, but on the capabilities of the process. The significance of this is that it 
does not preclude acceleration to higher speeds by other means, such as the sudden release of large 
quantities of energy in violent explosions. 
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Research is, in some respects, like fishing. If you make your living as a fisherman, you must fish where 
you know that there are fish, even though you also know that those fish are only small ones. No one but 
the amateur can take the risk of going into completely unknown areas in search of a big prize. 
Similarly, the professional scientist cannot afford to spend twenty or thirty of the productive years of 
his life in pursuit of some goal that involves a break with the accepted thought of his profession. But 
we uncommitted investigators are primarily interested in the fishing, and while we like to make a catch, 
this is merely an extra dividend It is not something essential as it is for those who depend on the catch 
for their livelihood. We are the only ones who can afford to take the risks of fishing in unknown waters. 
As Dr. Conant puts it. 

Few will deny that it is relatively easy in science to fill in the details of a new area, once the frontier 
has been crossed. The crucial event is turning the unexpected corner. This is not given to most of us to 
do. By definition the unexpected comer cannot be turned by any operation that is planned. If you want 
advances in the basic theories of physics and chemistry in the future comparable to those of the last two 
centuries, then it would seem essential that there continue to be people, in a position to turn unexpected 
comers. Such a man I have ventured to call the uncommitted investigator. 

As might be expected, the task that I had undertaken was a long and difficult one, but after about 
twenty years I had arrived at some interesting mathematical expressions in several areas, one of the 
most intriguing of which was an expression for the inter-atomic distance in the solid state in terms of 
three variables clearly related to the properties portrayed by the periodic table of the elements. But a 
mathematical expression, however accurate it may be, has only a limited value in itself. Before we can 
make full use of the relationship that it expresses, we must know something as to its meaning. So my 
next objective was to find out why the mathematics took this particular form. I studied these 
expressions from all angles, analyzing the different terms, and investigating all of the hypotheses as to 
their origin that I could think of. This was a rather discouraging phase of the project, as for a long time 
I seemed to be merely spinning my wheels and getting nowhere. On several occasions I decided to 
abandon the entire project, but in each case, after several months of inactivity I thought of some other 
possibility that seemed worth investigating, and I returned to the task. Eventually it occurred to me that, 
when expressed in one particular form, the mathematical relation that I had formulated for the inter¬ 
atomic distance would have a simple and logical explanation if I merely assumed that there is a general 
reciprocal relation between space and time. 

My first redaction to this thought was the same as that of a great many others. The idea of the 
reciprocal of space, I said to myself, is absurd. One might as well talk of the reciprocal of a pond of 
water, or the reciprocal of a fencepost. But on further consideration I could see that the idea is not so 
absurd after all. The only relation between space and time of which we have any actual knowledge is 
motion, and in motion space and time do have a reciprocal relation. If one airplane travels twice as fast 
as another, it makes no difference whether we say that it travels twice as far in the same time, or that it 
travels the same distance in half the time. This is not necessarily a general reciprocal relation, but the 
fact that it is a reciprocal relation gives the idea of a general relation a considerable degree of 
plausibility. 

So I took the next step, and started considering what the consequences of a reciprocal relation of this 
nature might be. Much to my surprise, it was immediately obvious that such a relation leads directly to 
simple and logical answers to no less than a half dozen problems of long standing in widely separated 
physical fields. Those of you who have never had occasion to study the foundations of physical theory 
in depth probably do not realize what an extraordinary result this actually is. Every theory of present- 
day physical science has been formulated to apply specifically to some one physical field, and not a 
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single one of these theories can provide answers to major questions in any other field. They may help 
to provide these answers, but in no case can any of them arrive at such an answer unassisted. Yet here 
in the reciprocal postulate we find a theory of the relation between space and time that leads directly, 
without any assistance from any other theoretical assumptions or from empirical facts, to simple and 
logical answers to many different problems in many different fields. This is something completely 
unprecedented. A theory based on the reciprocal relation accomplishes on a wholesale scale what no 
theory can do at all. 

To illustrate what I am talking about, let us consider the recession of the distant galaxies. As most of 
you know, astronomical observations indicate that the most distant galaxies are receding from the earth 
at speeds that approach the speed of light. No conventional physical theory can explain this recession. 
Indeed, even if you put all of the theories of conventional physics together, you still have no 
explanation of this phenomenon. In order to arrive at any such explanation the astronomers have to 
make some assumption, or assumptions, specifically applicable to the recession itself. The current 
favorite, the Big Bang theory, assumes a gigantic explosion at some hypothetical singular point in the 
past in which the entire contents of the universe were thrown out into space at their present high 
speeds. The rival Steady State theory assumes the continual creation of new matter, which in some 
unspecified way creates a pressure that pushes the galaxies apart at the speeds now observed. But the 
reciprocal postulate, an assumption that was made to account for the magnitudes of the inter-atomic 
distances in the solid state, gives us an explanation of the galactic recession without the necessity of 
making any assumptions about that recession or about the galaxies that are receding. It is not even 
necessary to arrive at any conclusions as to what a galaxy is. Obviously it must be something— 
otherwise its existence could not be recognized—and as long as it is something, the reciprocal relation 
tells us that it must be moving outward away from our location of light because the location, which it 
occupies is so moving. On the basis of this relation, the spatial separation between any two physical 
locations, the “elapsed distance,” we may call it, is increasing at the same rate as the elapsed time. 

Of course, any new answer to a major question that is provided by a new theory leaves some subsidiary 
questions that require further consideration, but the road to the resolution of these subsidiary issues is 
clear once the primary problem is overcome. The explanation of the recession, the reason why the most 
distant galaxies recede with the speed of light, leaves us with the question as to why the closer galaxies 
have lower recession speeds, but the answer to this question is obvious, since we know that gravitation 
exerts a retarding effect which is greater at the shorter distances. 

Another example of the many major issues of long standing that are resolved almost automatically by 
the reciprocal postulate is the mechanism of the propagation of electromagnetic radiation. Here, again, 
no conventional physical theory is able to give us an explanation. As in the case of the galactic 
recession, it is necessary to make some assumption about the radiation itself before any kind of a theory 
can be formulated and in this instance conventional thinking has not even been able to produce an 
acceptable hypothesis. Newton’s assumption of light corpuscles traveling in the manner of bullets from 
a gun, and the rival hypothesis of waves in a hypothetical ether, were both eventually rejected. There is 
a rather general impression that Einstein supplied an explanation, but Einstein himself makes no such 
claim. In one of his books he points out what a difficult problem this actually is, and he concludes with 
this statement: 

Our only way out seems to be to take for granted the fact that space has the physical property of 
transmitting electromagnetic waves, and not to bother too much about the meaning of this statement. 
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So, as matters now stand, conventional science has no explanation at all for this fundamental physical 
phenomenon. But here, too, the reciprocal postulate gives us a simple and logical explanation. It is, in 
fact, the same explanation that accounts for the recession of the distant galaxies. Here, again, there is 
no need to make any assumption about the photon itself. It is not even necessary to know what a photon 
is. As long as it is something, it is carried outward at the speed of light by the motion of the spatial 
location, which it occupies. 

No more than a minimum amount of consideration was required in order to see that answers to a 
number of other physical problems of long standing similarly emerged easily and naturally on 
application of the reciprocal postulate. This was clearly something that had to be followed up. No 
investigator who arrived at this point could stop without going on to see just how far the consequences 
of the reciprocal relation would extend. The results of that further investigation constitute what we now 
know as the Reciprocal System of theory. As I have already said, it is not a construction, and not a 
revelation. Now you can see just what it is. It is nothing more nor less than the total of the 
consequences that result if there is a general reciprocal relation between space and time. 

As matters now stand, the details of the new theoretical system, so far as they have been developed, can 
be found only in my publications and those of my associates, but the system of theory is not 
coextensive with what has thus far been written about it. In reality, it consists of any and all of the 
consequences that follow when we adopt the hypothesis of a general reciprocal relation between space 
and time. A general recognition of this point would go a long way toward meeting some of our 
communication problems. Certainly no one should have any objection to an investigation of the 
consequences of such a hypothesis. Indeed, anyone who is genuinely interested in the advancement of 
science, and who realizes the unprecedented scope of these consequences, can hardly avoid wanting to 
find out just how far actually extend. As a German reviewer expressed it: 

Only a careful investigation of all of the author’s deliberations can show whether or not he 
is right. The official schools of natural philosophy should not shun this (considerable, to be 
sure) effort. After all, we are concerned here with questions of fundamental significance. 

Yet, as all of you undoubtedly know, the scientific community, particularly that segment of the 
community that we are accustomed to call the Establishment, is very reluctant to permit general 
discussion of the theory in the journals and in scientific meetings. They are not contending that the 
conclusions we have reached are wrong; they are simply trying to ignore them, and hope that they 
eventually will go away. This is, of course, a thoroughly unscientific attitude, but since it exists we 
have to deal with it, and for this purpose it will be helpful to have some idea of the thinking that 
underlies the opposition. There are some individuals who simply do not want their thinking disturbed, 
and are not open to any kind of an argument. Williams James, in one of his books, reports a 
conversation that he had with a prominent scientist concerning what we now call ESP. This man, says 
James, contended that even if ESP is a reality, scientists should band together to keep that fact from 
becoming known, since the existence of any such thing would cause havoc in the fundamental thought 
of science. Some individuals no doubt feel the same way about the Reciprocal System, and so far as 
these persons are concerned there is not much that we can do. There is no argument that can counter an 
arbitrary refusal to consider what we have to offer. 

In most cases, however, the opposition is based on a misunderstanding of our position. The issue 
between the supporters of rival scientific theories normally, is: Which is the better theory? The basic 
question involved is which theory agrees more closely with the observations and measurements and 
physical area to which the theories apply, but since all such theories are specifically constructed to fit 
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the observations, the decision usually has to rest to a large degree on preferences and prejudices of a 
philosophical or other nonscientific nature. Most of those who encounter the Reciprocal System for the 
first time take it for granted that we are simply raising another issue, or several issues, of the same kind. 
The astronomers, for instance are under the impression that we are contending that the outward 
progression of the natural reference system is a better explanation of the recession of the distant 
galaxies than the Big Bang. But this is not our contention at all. We have found that we need to 
postulate a general reciprocal relation between space and time in order to explain certain fundamental 
physical phenomena that cannot be explained by any conventional physical theory, but once we have 
postulated this relationship, it supplies simple and logical answers for the major problems that arise in 
all physical areas. Thus our contention is not that we have a better assortment of theories to replace the 
Big Bang and other specialized theories of limited scope, but that we have a general theory that applies 
to all physical fields. These theories of limited applicability are therefore totally unnecessary. 

We are making some progress toward overcoming the obstacles that have stood in the way of getting an 
understanding of the real points at issue. This conference is itself one of the tangible indications of such 
progress. But this is not the kind of progress that I want to talk about today. During the last twenty 
years there has also been some substantial progress in the development of the theory itself, that is, in 
determining just what the consequences of the reciprocal relation actually are. As soon as it was evident 
that this relation provided the answers to many of the long-standing problems of physical science, what 
I naturally wanted to know was just how far its development would take us. Was it simply a physical 
principle of unusually wide applicability, but otherwise no different from many other basic principles of 
physics, or did the unprecedented range of applicability that was apparent at first glance indicate that 
here, at last, was the long sought key to the formulation of a general physical theory? 

In order to find the answer to this question it was necessary to ascertain whether the reciprocal relation 
explained the basic phenomena of all of the major subdivisions of physical science, or whether its 
applicability was limited to those areas where its relevance was practically self-evident. This was no 
small task, and it took several years to reach the point where I was satisfied with the results. Here you 
can see the advantage of being and uncommitted investigator. The “publish or perish” atmosphere of 
the modem university does not apply to those of us who are in this category. Nor are we subject to the 
usual pressure to produce some kind of results quickly in order to justify our financial support, since we 
do not set any such support, at least until after we arrive at some significant results. But even many 
years of work cannot carry an investigation of this kind into much detail, and as the time of the first 
publications, the status of the different parts of the project was very uneven in this respect. In the areas 
in which I had been working for ten or twenty years before discovering the reciprocal relation it was a 
relatively simple matter to express my earlier results in terms of the new theory, and in these areas the 
theoretical development was quite extensive—one of the reasons, incidentally, why it was not feasible 
to publish all of my results in the original edition. In other areas, such as magnetism, for instance, I 
carried the investigation only far enough to make certain that the reciprocal relation would, in fact, 
apply to the general situation in each of those areas. 

As matters stood, then, twenty years ago, it seemed that the principal task still to be accomplished was 
to develop the details of the theoretical structure in those fields where only the general principles had 
been established originally. At that time I had in mind that the next step toward publicizing the findings 
would be to publish the material omitted from the first book. I soon found, however, that most of those 
who came in contact with the theory were primarily interested in the fundamentals. Rather than 
wanting to know what practical results the theoretical development could produce, they wanted a more 
detailed and comprehensive explanation of the basic elements of the theory. During at least half of the 
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intervening period, therefore, practically all of the time that I had available was spent on this phase of 
the project. In addition to the continued research and a large amount of correspondence, I wrote three 
books on different aspects of this subject matter. 

One of the important results of the studies made during this period was a realization that in starting 
with the reciprocal relation we were not starting at the beginning. This relation is the cause of a great 
many things, to be sure, but on further examination it became clear that the relation itself is the result of 
something of a still more general nature. The really fundamental feature of the physical universe, we 
now find, is that it is a universe of motion: a universe in which the basic entities are units of motion. 
This finding can be classified as the most significant advance in theoretical understanding during the 
twenty-year period, although it is actually not new, as it is specified in the postulates. But its full 
significance was not recognized originally. At that time, the seven assumptions contained in the 
postulates were regarded as being on the same general level. It is now evident that this is not correct. 
The primary assertion contained in the postulates is that the physical universe is a universe of motion. 
The six other assumptions are of a subsidiary nature. In essence they are specifications as to the 
characteristics of the motion. 

With the benefit of this understanding, the derivation of a number of the basic features of the universe 
becomes more direct and positive. The progression of space and time for instance, is now seen to be a 
direct result of the fact that, in the absence of physical action motion exists in independent units, each 
of which involves a unit of space in association with a unit of time. The ratio of the two quantities is 
unity, and this space-time ratio, or speed, therefore constitutes the physical datum, the basic situation 
from which all physical activity extends. In other words, it is the natural reference system. Similarly it 
is now evident that the scalar nature of the progression of the natural reference system is a direct result 
of the fact basic units of motion have no property but magnitude. They have no vectorial direction. At 
the time of the first publication there was still enough uncertainty in this situation to make it advisable 
to state that it might be necessary to make the scalar nature of the basic motion the subject of an 
additional postulate. The new understanding of the basic situation has eliminated this uncertainty. 

It is now also clear that the reason for the vibrational nature of the photon motion is more basic than 
originally believed. The original statement of the situation involved an interpretation of the reciprocal 
relation that is still valid, but is now seen to be superfluous, inasmuch as the reversals of the photon 
motion are required by more fundamental considerations. The basic point here is that, when we 
postulate a universe of motion, and then add to this postulate some assumptions as to the characteristics 
of that motion, the additional assumptions act as limitations on the motion. The assumption of three 
dimensions, for example, excludes some kinds of motion that would be possible if the universe were 
four-dimensional or five-dimensional. The motions that can exist in the physical universe are therefore 
limited to those that are not excluded by the postulates. But when we specify the limitations to which 
the motions of the universe are subject, we are, in so doing, asserting that there are no other limitations. 
It follows that if a particular type of motion is not excluded by any of the assumptions contained in the 
two fundamental postulates, it is not excluded for any other reason. We can express this point in a form 
in which it has long been familiar to scientists and philosophers: Anything that can exist does exist. 

The application of this principle to the photon takes this form: Inasmuch as the basic motion is 
continuous scalar motion at unit speed, no type of discontinuous motion scalar motion be derived from 
it directly. Furthermore, when the basic motion is viewed in the context of a fixed reference system, the 
outward motion of the natural reference system is always present. This means that the only kinds of 
motion that can exist at this level are (1) continuous outward motion, (2) continuous inward motion in 
opposition to the continuous outward motion, and (3) motion which changes continuously from 
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outward to inward and vice versa; that is, simple harmonic motion. From the principle that what call 
exist does exist, we deduce that simple harmonic scalar motion exists, and since the characteristics of 
that theoretical motion with the observed characteristics of the photon, we can identify the theoretical 
motion with photon. Here, then, we have an explanation of the existence of the photon that comes 
directly from basic premises. 

Even the reciprocal relation itself is now seen to be a direct consequence of the definition of speed, the 
magnitude of the motion. Thus, while the advances in understanding during the last twenty years have 
not led to any substantive changes in the basic elements of the theoretical system, they have 
accomplished a considerable amount of clarification and simplification of the fundamental structure. 
Recognition of the “universe of motion” concept as the basic feature of the theoretical system, rather 
than the reciprocal relation, has also resulted in a rather significant change of emphasis, in which the 
idea of “motion” has become more important. For example, in the original statement of the postulates, 
the simple scalar relation of space to time, as it exists in the basic units, was called space-time, 
following the general practice of conventional physics, although it was brought out specifically, 
particularly in the discussion of electrical phenomena, that any relation of space to time is actually 
motion. The subsequent findings have emphasized the desirability of placing more emphasis on the fact 
that the fundamental entities of the universe are units of motion, and the use of the expression “space- 
time” has therefore been discontinued. But the meaning of the postulates and other statements in which 
this expression was originally used is not altered in any respect by the change in terminology. 

The new knowledge that has been gained with respect to the fundamentals has also emphasized the 
importance of the reference systems that we use in our observations of physical phenomena. It is now 
evident that we never see these phenomena system. The outward motion of the photons of radiation 
that we observe, for example, is not actually a physical process at all. Outward motion at unit speed is 
the condition that exists when no physical action is taking place; the reference datum from which all 
physical activity extends. But we do not view the universe in the context of this natural reference 
system, we see it in the context of an arbitrary system of reference that we have selected to fit for 
convenience, and in that context total absence of physical action appears as outward motion at unit 
speed. This outward motion actually has no direction, but by viewing it in the context of our arbitrary 
reference system we give it a direction that is determined by change. Photons emitted from a source of 
light, for example, move out in all directions from that source. Where only one source raises is 
involved, the situation is easily understood, but introduction of a second source raises some questions. 
For instance, the question as to why two photons emanating from different sources may collide, even 
though both are moving outward from all spatial locations was brought up at the conference in 
Minneapolis last year, and was discussed at considerable length. 

In order to get a clear view of this situation it is necessary to recognize the special characteristics of 
scalar motion, which are given little attention in current scientific thought because motion of this kind 
plays only a very minor part in ordinary physical activity. As I have pointed out in my publications, the 
most familiar example of scalar motion in our everyday experience is the motion of spots on the 
surface of an expanding balloon. Such a balloon is usually considered to be existing in our normal 
three-dimensional spatial frame of reference, just like any other physical object. But if the motions of 
the spots are carefully considered to it will be seen that their motion cannot be represented in the spatial 
coordinate system unless some point or feature of the balloon is arbitrarily fixed with reference to the 
stationary reference system; that is, we most assign a reference point. The directions of the motions in 
the context of the reference system will depend upon the particular reference point that is selected. 
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In the case of the photons of radiation, the location of the emitting object is the point of reference as 
seen in the stationary reference system, the photons move outward in all directions from that location. 
No two photons emitted from this source can ever meet (unless diverted from their normal paths). If a 
second source of emission is now introduced, the photons emitted from this object will move outward 
in all directions from that source. If the second emitting object can be related to the first reference point 
that is, if it is moving outward from the first object at the speed of light—then all photons emitted from 
the second object are moving outward from the first object, regardless of the direction in which they are 
emitted. All entities in this scalar system, emitting objects and photons alike, are moving outward from 
each other, just as all spots on the expanding balloon move outward from each other. No two of these 
entities can ever meet. 

The point that many persons are apparently not taking into consideration is that if the second source of 
emission is not moving away from the first source have inward motions toward the first source, as well 
as their outward motions, and if the net motion is inward, either the sources or the photons which they 
emit may meet. Since inward moving objects of this kind are the only sources of emission that can be 
represented in a stationary reference system of finite size, it follows that the representation of the 
photons emitted from difference sources in an fixed reference system is possible only by relating these 
motions to different reference points. Each such reference point is the center of an expanding sphere of 
radiation, and the spheres overlap, so that the photons emitted from one object may meet photons 
emitted from any other. 

This means, of course, that the change of position of a photon during a unit of time includes the change 
due to the relative motion of the source as well as the one unit of space traversed at unit speed. Some 
objections have been raised to this statement on the ground that it conflicts with the observed fact that 
the speed of light, is independent of the motion of the emitting object. However, the objectors are 
losing sight of the fact that the constant speed of light works both ways. Since the speed is independent 
of the relative change of position is, within certain limits, independent of the speed. The speed of the 
light that we receive from man object that is receding from us is identical with that of the light, which 
we received from an object that is stationary from our point of view. But the fact that the change in the 
spatial position of the emitting object does not affect the speed does not when are that the dealing with 
the speed of light our measurement of the speed does not give us any measure of the magnitude of the 
change in location. 

In the meantime, while all of these efforts were being applied to working backward from the reciprocal 
relation to clarify the fundamental, work was also proceeding in the forward direction; that is, 
developing the consequences of the reciprocal relation (together with the other assumptions included in 
the postulates) in greater detail and into more of the subsidiary areas of physical science. Because of 
the amount of time that has to be spent on items of the kind that I have already discussed, and on 
matters connected with the publication of the results, it has not been possible to undertake detailed 
studies in more than a few areas during this period, but since we are applying the same theory to all 
physical phenomena, every new result that we obtained in one area has some significance in other areas 
as well. A complete review of the situation in each of the fields that has been covered has therefore 
been necessary in order that the new edition may actually reflect the true status of the theoretical 
investigation. This review will be a time-consuming process, and it has not seemed advisable to 
postpone publication of the new edition for the additional year or two that will be required to complete 
it. The present plan is therefore to publish the work in two or three volumes. The first volume, which is 
now nearly ready, will include all of the fundamentals, both qualitative and quantitative, and the 
theoretical findings as to the nature and characteristics of the atoms and particles of matter. These 
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subjects, which were covered in about 35 pages of the first edition, will be expanded to about 150 
pages in the new volume. This will give you an idea of the extent to which the coverage of the various 
subjects will be enlarged. 

Following the discussion of the material atoms and particles in this first portion of the new work, the 
findings with respect to these entities will be extended to the atoms and particles of the inverse kind, 
those of the cosmic system, and the observed phenomena in which they take part, the cosmic rays and 
the production of transient particles in the accelerators, will be examined in detail. This is one of the 
fields in which very substantial advances have been made, both theoretically, since the first edition was 
published. The general conclusions with respect to the structure and origin of the cosmic ray particles, 
the nature of the decay events, and the ultimate fate of these particles, as set forth in the rather brief 
treatment of this subject matter in the first edition, area still valid, but some modifications have been 
made in he details, and number of theoretical consequences not uncovered in the original investigation 
have been recognized. 

This recognition has been come about mainly because some clues were provided by new experimental 
results. In principle, it should be possible to ascertain the facts in any area a by pure deduction from the 
theoretical premises, and number of the significant conclusions stated in the first edition were reached 
without the benefit of any assistance from empirical sources. For example, the existence of galactic 
explosions was asserted in the original texts, even though these phenomena were totally unknown at the 
time. The first evidence of such events was not discovered until several years later. But, in general, as 
long as so many area as remain to be investigated theoretically, it is not feasible to give any one area a 
the exhaustive considerations that would be required in order to bring to light additional phenomena 
that area a currently un kn own. So far the present, until more investigators join in the efforts, it will be 
necessary to be content if the theoretical development keeps pace with experimental discovery. This is 
considerable more than conventional theory is able to do in these days of rapidly expanding 
experimental and observational horizons. 

The original edition made only a brief mention of the production of transient particles in the 
accelerators, as this activity was just beginning at that time. A chapter devoted mainly to this subject 
therefore consists almost entirely of new matter. From a theoretical standpoint this particles production 
is simple a process in which the normal cosmic ray decay is forcibly reversed. The theoretical 
explanation of the sequence of steps in the production process therefore serves a double purpose in that 
it provides added confirmation of the validity of the theory of the cosmic ray decay. 

The remainder of the first volume of the new edition will describe the principle properties of the solid 
state of matter other than the electrical properties, which will be taken up in a later volume, including 
the factors which govern chemical combination and molecular structure, inter-atomic distance, 
compressibility, specific heat and thermal expansion. With the exception of the inter-atomic distance, 
which was given some consideration in the published text of the first edition all of this material is from 
the unpublished portion of that work, with whatever additions or modification are required to reflect the 
advances in the advance in theoretical understanding that have made during the twenty year period 
These advances area substantial, but they consists of a multitude of small items that do not themselves 
very well to treatment in the present general discussion. 

Furthermore the advances in these area as have been mainly by product of work in other fields, rather 
than the result s of direct investigations. The principal area a of direct theoretical study since the 
original publication, aside from the clarification of the fundamentals along the lines that I have already 
discussed, has been astronomical, particularly the very compact objects such as quasars, pulsars, x-ray 
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emitters, etc., that have been the most spectacular discoveries in the astronomical field in recent years. 
There is a good reason for this concentration of astronomical phenomena. One of the things that has 
created some problems for us in our efforts is to get a more widespread understanding of the Reciprocal 
System of theory is a rather general inability, or unwillingness, to recognize the logical status of the 
inverse phenomena envisioned by the theory. There is much talk these days about “antimatter” and 
“antiworlds,” but those who speak in such terms rarely visualize anything other than the same matter 
and the same world with some minor change, such as substituting positive charges for negative charges, 
or allowing time to run backward. There is a general reluctance to accept the fact that there must be 
major differences, between the phenomena of our everyday experience and those of the anti, or inverse, 
sector of the universe. The nature of these major differences is quite obvious when the basic structure 
of the physical universe is clearly understood, but conventional physics has been unable to deal with 
the most basic phenomena, and the scientific community has tacitly agreed to ignore them. As 
expressed by Emilio Segr: 

Although great progress has been made in atomic nuclear and particle physics in this 

century, some of the most fundamental questions in all these fields remain unanswered. 

Physics has, as it were bypassed them. 

Essentially the same comments area made from time to time by other observers. For example, a report 
of the annual meeting of the American Physical Society in February, 1969, published in the New 
Scientist, contains this statements: 

A number of very distinguished physicists who spoke reminded us of longstanding 

mysteries, some of them problems so old that they area becoming forgotten, pockets of 

resistance left far behind the advancing frontier of physics. 

In view of this general unconcern about the status of the basic elements of physical theory, it is is 
difficult for a purely theoretical derivation of the inverse relations to get much attention, and a 
conclusive empirical demonstration is likewise precluded as long as we area limited to the terrestrial 
environment that of light play only a very minor role here on earth. The concentrations of energy 
required for the production of such speeds area, however, present in some astronomical; objects, and an 
examination of the phenomena in which these objects participate provides us with confirmation of the 
theoretical conclusions that is not available at the low speeds of our ordinary experience. 

The first edition included a general discussion of the principal features of astronomy and cosmology, as 
they appear in the light of the new theoretical findings. 

No systematic efforts to extend the development of theory in this general astronomical field have been 
made in the intervening period, mainly because there is no audience to which the sufficiently familiar 
with the astronomical field to be able to appreciate the significance of these results, while the 
astronomers area not interested because even though their current theories area incomplete and in many 
instances actually contradictory, the existing situation is not urgent enough to induce them to give 
serious consideration to a system of theory that turns many of their current ideas upside down. For 
example, our new development shows that the stars which the astronomers regard as the youngest area 
actually the oldest, and vice versa. There area many items of observational evidence which show that 
the current ideas with respect to stellar ages area wrong, but the theorists have been able to devise 
explanations of the discrepancies which area, for the present, satisfactory enough to avoid any pressure 
for a change in thinking. 
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One conspicuous instance of this kind involves the relation between the ages of the stars and the age of 
the matter of which they area composed. Both conventional theory and the Reciprocal System agree 
that the heavy element content of matter increases with time, and that the concentration of heavy 
elements is therefore a qualitative indication of the age matter. But the observations show that the 
oldest matter in the universe, that in which the heavy element content is the greatest, is found mainly in 
which the astronomers regard as the youngest stars. The obvious conclusion is that the current ideas as 
to stellar ages area wrong. The theoretical development based on the postulates of the Reciprocal 
System arrives at the same conclusion, but the astronomers have evaded the issue by means of a very 
ingenious theory which postulates a series of processes that result in the formation of new stars from 
old matter. By utilizing such expedients the astronomical profession has been able to avoid the 
necessity of facing the question as to the validity of their present theoretical structure, and they area not 
receptive to any proposal for a major change. 

In one astronomical area, however, the existing situation is quite different. Some of the recently 
discovery very compact objects have resisted all attempts at explanation on the basis of conventional 
ideas. If the quasars, for example, area as far away as their redshifts would indicate, on the currently 
favored “cosmological” basis them there is no process known to science that can account for the 
enormous amounts of energy that they must be generating, or for the observed speeds at which the 
components of some of these object area separating. On the other hand, if they area close enough to 
bring the energy and the observed speeds within the limits of current theory there is no kn own 
explanation for the redshifts. This is probably the most critical issue in astronomy today, but it is by no 
means the only problem that the new discoveries have raised. As a result, even though our new theory 
meets immediate opposition here. This is one place where it is widely believed, and freely asserted, that 
the existing basic ideas in physics area not capable of meeting the new demands upon them, and will 
have to be modified. 

Here then, is an area in which the opposition to a new fundamental theory is at least somewhat 
disorganized. Further development of the details of the Reciprocal System of theory as it applied to 
these compact astronomical objects is therefore very desirable in order that we may present as strong a 
case as possible where the opposition is weak. Most of my research during the past ten years or so has 
therefore been concentrated in this area. The results have been published in a book entitled Quasars 
and Pulsars and in some supplementary articles, the most recent of which was an article on 
Astronomical X-Ray Sources , which appeared in the March 1975 issue of Reciprocity. 

According to those theoretical findings, the strange objects with which the astronomers are having so 
may problems are all entities in which motion is taking place at speeds in excess of that of light, and 
the astronomers’ problems result from the fact that they neither recognize the existence of such speeds, 
or understand the nature of the results tat such speeds produce. At the time of publication of the first 
edition of The Structure of the Physical Universe the only known object of this class was the white 
dwarf star, and this differed from ordinary stars only in that it had what was, by our standards, a 
fantastically high density. In these modern days, when the theorists are accorded an almost unlimited 
license to make ad hoc assumptions to get around their difficulties, it is relatively easy to concoct some 
hypothesis that will explain a single discrepancy of this kind, and in this case it was postulated that the 
atomic structure “collapses” to produce the high density of the white dwarf. 

But later, when the same phenomenon, ultra-high density matter, was encountered in the quasars, the 
theory of a structural collapse that was invented to explain the white dwarfs was obviously 
inapplicable. The theorists have therefore been working overtime, so far without success, trying to 
devise some different explanation to fit the quasars. A considerable amount of information is available 
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So it is impossible to agree fully with both the general theory and the special theory. Actually, few 
front-rank scientists have much confidence in the general theory in spite of the lip service that is paid to 
it by the scientific community at large. 

Bryce De Witt, one of the leading investigators in the gravitational field, which the general theory is 
supposed to cover, said categorically, “As a fundamental physical theory general relativity is a failure.” 
P. W. Bridgman predicted that “arguments which have led up to the theory and the whole state of mind 
of most physicists with regard to it may some day become one of the puzzles of history.” Thus, while 
we must concede that we disagree with the general theory on many counts, this is not much out of line 
with the most advanced scientific opinion. 

Whether or not we disagree with the special theory, on the other hand, depends on just how this theory 
is defined. Bridgeman comments that there is a tendency to “define the content of the special theory of 
relativity as coextensive with the content of the Lorentz equations.” P.K. Feyerabend, a prominent 
philosopher of science, puts it in this manner: 

It must be admitted, however, that Einstein’s original interpretation of the special theory of relativity is 
hardly ever used by contemporary physicists. For them the theory of relativity consists of two elements: 
(1) the Lorentz transformations; and (2) mass-energy equivalence. 

On this basis, we do not disagree with the special theory at all. We are in full agreement with both the 
Lorentz equations and the mass-energy equivalence. The conclusions that so many physicists have 
reached in accepting the mathematical relations and rejecting Einstein’s interpretations are the same 
conclusions that I have previously noted as applying to all inventive theories. Such theories are all 
mathematically correct and all conceptually wrong. Thus, if anyone actually examines the situation, 
instead of merely reacting emotionally, he will find that we disagree with Einstein’s relativity theories 
only in the same way that general scientific opinion also disagrees with them. 

But we do not accept all of the unsubstantiated inferences that are currently being drawn from these 
theories, because our new development enables us to distinguish valid from invalid inferences. The 
existence of speeds greater than that of light is an outstanding example. 

Earlier we examined the case of a particle accelerated to a very high speed by a presumably constant 
electrical force: its acceleration decreases at a rate which will reduce it to zero at the speed of light. 
Since Newton’s relation between force, mass and acceleration is merely a definition of force, the 
decrease in acceleration at high speeds must be due either to an increase in the mass or to a decrease in 
the force. There is no physical evidence to indicate which alternative is correct. Einstein simply 
assumed an increase in the mass. Our theoretical development now indicates that he made the wrong 
choice, and that the decrease in acceleration is actually due to a decrease in the effective force. 

At the time Einstein made his choice there was nothing to indicate that it makes any real difference 
which of these alternatives is correct. Either one leads to some kind of a speed limitation. It is not 
likely, therefore, that Einstein gave the matter any extended consideration. But since our new 
development now indicates that speeds in excess of that of light definitely do exist, a review of the 
situation is obviously required. If Einstein’s assumption of an increase in mass were correct, the limit at 
the speed of light would be absolute, as the mass would be infinite at that speed. But on the basis of our 
finding that what actually takes place is a decrease in the effective force, the limit is not on the speed, 
but on the capability of the process. All that the experiments actually show is that it is impossible to 
accelerate a physical object to a speed greater than that of light by electrical means, a conclusion that 
we also reach theoretically. But this does not preclude acceleration to higher speeds by other means, 
such as powerful explosions. 



